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hink it will be very uſeful 


__ egi nner. 
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INTRODUCTION 


G vagraphy, Afroxeny, 


DIALLING: 


Containing the moſt 


* Uſeful ELEMENTS 


SCIENCES, 


Meaneſt Caraciry, 
By the DESscRITION and Us Es of the 


Terreſtrial and Czleftial GLOBE S: 


With an 


Introduction to CHRONQLOGF, 


The TriRD EpITIOn. 


In which, beſides many other great ADpDITIONsS, 


are about Twenty PARADOXESs belonging to the 
> GLOBES, entirely New. 


As alſo, the Conſtruction and Uſes of Refracting 
and Reflecting T exL ge scoPEs, Cc. 
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I is a great Happineſs 
HB. when Perſons of your 
— exalted Station and 
Merit are pleaſed to be P A- 
TRONS and ENCOURAGERS 


TR A3 * 


vi DEDICATION.” 
of uſeful and ſolid Learning; 
and therefore, ſince you have 
been ſo good as to countenance 
my Endeavours, I have taken 
the Liberty to inſcribe the fol- 
lowing Sheets to your great 
Name, hoping that the Dig- 
nity of the Subject will pro- 
cure a Pardon for my Pre- 
ſumption. 
*; 1-503 36 Dad tune i 
AsTRON oMY and CHRo- 
NOLOGY having been eſteemed 
(in all Ages) as Sciences the 
moſt worthy to be cultivated, 
not only for the Beauty of 
Speculation ,: but for th 
Uſefulneſs to, Mankind 9 


Con- 


DEDICATION. vii 


contemplate the Glory of God, 
which the Heavens declare ; 
to examine his Handy-work 
in the Firmament, by the 
Help of thoſe. Inſtrameats, 
which bring- them near to 
our Sight, and enlarge our 
View, and to conſider: is 
Wiſdom, by comparing to- 
gether the Magnitudes, Di- 
ſtances, Courſes, and Caules, 
of the Motion of the Cœleſtial 
Bodies, have been from Lime 
to Time the Employment of 
ſome of the beſt and greateſt 
Men, who have generally made 
uſe of the Knowledge gained 
Y this Science, to ſettle 
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vii DEDICATION. 
CnronoLoGrY; without 
which, the Hiſtory of Nati- 
ons, and ancient Records of 
greateſt Empires, would be- 
come almoſt uſeleſs ; and ſince 
Kings and Princes have been 
CHRONOLOGERS, I hope a 
good Stateſman will not dif- 


dain thoſe Sciences as a Diver- 


ſion, which he might be in- 
clined to make his Study, if 
his Love for his Country, did 
not induce him to prefer the 
Service of the Publick to the 
higheſt Gratification of him- 
ſelf. | 


Here, 


DEDICATTON. ix 


Here, according to the Cu- 
ſtom of Dedications, I ſhould 
draw the Picture of my 
PATRON, and though the 
utmoſt of my Skill would be 
unequal to the Task, yet the 
many excellent Qualities that 
offer themſelves to view, would 
furniſh ''my unskilful Hand 

with Materials ſufficient to 
give a grateful Idea to all my 
Readers, but to him, whoſe 
Character I ſhould draw: A 
PATRIOT, who has been-fo 
habituated to worſhip God and 
defend Religion, to purſue the 
Intereſt of his King and 
0 Country, 


x DEDITICAT IOM. 
Country, and to do gene- 
rous and charitable Acts, 
practiſes Virtue, without per- 
ceiving the Splendor it reflects 
on him, and would be offend- 
ed at thoſe that ſnould offer to 
hold up a Glaſs, for him to 
behold: his own Luſtre, n! 


Al that I mall . chers; 
fore, is, that I think my {elf 
bound to wiſh, that you may 
long continue to ſhine with 
the ſame apparent; as well as 
inherent, Luſtre; and at laſt, 
when you; leave this tranſitory 
World, you may die full of 


= enn as to your Lite 
paſt, 


DEDICATION. xi 


paſt, and finally aſſured, that 
you ſhall be rewarded, and 
eternally bleſſed in a better. 
I am, 


Great & I X, 
Your moſt humble, 
and moſt devoted, 


Servant, 


Geo. Gordon. 


8168 4 320008 5 
5 2. . q . 

| * 
SEN 


wy 


5 


PREFACE. 


HE following Sheets were 
a drawn up, and put into this 
Method, for the Uſe of ſome 
2 young Perſons of Diſtinction, 
for whoſe tender Nears, Syſtems of Geo- 
graphy, and of the Cœleſtial Phyſicks 
would have been too hard a Study: 
And the Benefit which they reap'd by 
thoſe Inftruftions, encourag d me to pub- 
liſh them for the Uſe of Beginners. The 
Subject 
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xiv PREFACE. 

Subject being the Principles of Gt 0s 
cRAPHY and ASTRONOMY, I pre- 
ſume, needs no Commendation : Becauſe 
the greateſt and moſt eminent Perſons in 
all Ages have mage it their higheſt Con- 
cern 10 underſtand it. IC | | 


And that the Principles of both 
might be the more eafily repreſented to 
our Views, the Ancients have recom- 
mended (and the Moderns come into) the 
Uſe of the G.oBts; of whoſe Excel- 
lency all that I ſhall ſay is, that they 
"exceed all other _[nftruments, as they re- 
preſent the Heavens and the Earth in 
their proper and genuine Figures, and 
therefore ought to be the frſt Study a 
Learner ſbauld undertake ; for without 
a competeut Knowledge of them, he will 
wot he able to underſtand any Aut hor 
that treats of Groerarnuy, ASTRO® 
Nou, NAVIGATION, of Di A Le 
LING, &C. therefore, my Defpgn in 
this TREATISEF, was to make the Uſe 
of them plain and eaſy to the meaneſt 
Capacities. | | 


To 


PREFACE. xv 


To the Principles of Gzxocrarny 
and AsTRoNowy, I Have added a 
CoupPENDIUM of CHRON OTO, the 
Uſefulneſs of which I cannot better 
recommend than in the Words of the 
Learned Mr. Locke, who thus ex- 
preſſeth himſelf in his extraordinary 
T houghts concerning E.DucaTtion: 
*With Gxocrarnvyr, ( fays he) 
© CHRONOLOGY ought to go Hand in 
* Hand, I mean the general Part of it, 
* ſo that he may have in his Mind a 
* View of the whole Current of Time, 
and the ſeveral conſiderable Epocha's 
that are made uſe of in Hiſtory : 
Without theſe two, Hiſtory, which is 
the great Miſtreſs 1 Prudence and 
civil Knowledge, and ought to be the 
proper Study of a young Gentleman, or 
Man of Buſmeſs in the World ; with- 
out GEoGR Arny and ChRONOL OGY, 
I ſay, HisTror y vill be very ill re- 
tained, and very little uſeful, but be 
only a Tumble of Matters of Fact, 
confuſedly heaped together, without 

Order 
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PREFACE. 
© Order or Inſtruction; It is by theſe, 


XVI 


that the Actions of Mankind are 
* ranked into their. proper Places of 
© Times and Countries, under which 
© Circumſtances they are not only much 
© eafter kept in the Memory, but in that 
natural Order, are only capable to 
© afford thoſe Obſervations wwhich make 
© a Man the better for reading them. 
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E-R RAI A. 


Age 98. Line 5. for Longitude read Latitude, p. 164. 
I. 10. f. Gooooo r. 474000, p. 179. I. 5, 6, and 9. 
. Plan r. Place, p. 257.1. 22. f. Semidiameter r. Diameter. 


COMPENDIUM 


OF 


COSMOGRAPHY: 


Containing 


T he Principles of GroGR apy 


and ASTRONOMY. 
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SEB r. I. 


Definition of the Terreſtrial Globe. 
DEFINITION . 


ſolid Body, every Part of whoſe 
Surface is equally diſtant from 
a Point within it, called its Cen- 
ter, and it may be conceived 
to be formed by the Revolu- 
tion of a Smicirclè round its Diameter. E e- 
ry Point in the Circumference of the gene- 
| B rating 
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rating Semicircle in its Circumyolution upon 
its Axis, marks out a Circle in the Surface of the 
Sphere; thoſe Circles are greater or leſſer, as 
they are more remote from, or nearer to the 
Extremities of the Axis; that Circle, which 
is formed by that Point of the Semicircle, 
which 1s equally diſtant from the Extremities 
of the Avis, is called, A great Circle of the 
Sphere All the reſt, Which are parallel to 
it, are _— Circles, Hence all the great 
Circles of the Sphere, cut it into two equal 
Parts; and the leſſer, cut it into unequal 
Parts. | 

When ſuch a Body as this hath all the 
Parts of the Earth and Sea, drawn or deline- 
ated on 1ts Surface, like as in a Map, and pla- 
ced in their natural Order and Situation, it is 
called the Terreſtrial Globe. But if on its 
Surface it hath the fixed Stars, and the Fi- 
gures of the Conſtellations drawn, it is then 
called the Cæleſtial Globe, An Obſerver pla- 
ced on this Earth, by extending his Sight eve- 
ry Way equally, if not hindered, bounds the 
World by a ſpherical Surface concentrick 
with himſelf (that is, with the Earth,) and 
judges all remote Objects, whoſe Diſtance is 
unknown, to be placed, as it were, in the 
ſame Concaye Spherical Superficies, though 
they be really very unequally removed from 
one another. For once then, we ſhall ima- 
gine the Heavens and Earth to be two concen- 
trick Spheres; and then, whatever Circles we 
ſuppoſe in the Heavens, we may concelye Cir- 


cles 
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cles in the ſame Poſition with Relation to one 
another on this Earth So the ſame Circles 
may be deſcribed both on the Celeſtial and 
7erreſtrial Globes. 1 

The more remarkable great Circles on the 
Globes are theſe: viz. 


1. The Equator, | 5. The Equinoctial Co- 
2. The Horizon, lure, 

z. The Meridian, |6. The Solftitial Colure, 
4. The Ecliptick, | 7. The Vertical Circles. 


The more remarkable leſſer Circles are, the 
two Tropicks and two Polar Circles. 


Def. II. Every Circle is divided, or ſup- 
poſed to be divided into 360 equal Parts, cal- 
led Degrees, and every Degree into 60 equal 
Parts, called Minutes. TWO Points go De- 
grees diſtant on each Side of any great Circle 
are called its Poles. 


Def. III. The Axis is an imaginary Line, 
paſſing through the real Globe, and is repre- 
ſented in the artificial Globe, by that Wire 
on which it turns; the Extremities of the 
Axis are the Poles of the Equator, and if 
the Axis be imagined to be extended both 
Ways, till it reach the fixed Stars, it will 
touch thoſe Points called the North and South 
Poles, or the Arctick and Antarick Poles. 


B 2 Def. 
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De IV. The Equator is a great Circle paſ- 
ſing from Eaſt to eff, dividing the Terreſtri- | 
| al C Globe into the Northern and Southern He- 
| miſpheres, and the Plane of this great Circle 
extended every Way, till it meet the fixed 
Stars, will give us what we call the Eguinoctial 
in the Heavens : its Poles are the fame with 
the Poles of the World, as in Fig. 1. where 
EF. Q, repreſent the Equator, P the North, 
and P the South Poles of the World. 


Def. V. The Plane of a Circle is that Sur- 
face on which it is drawn, or on which it is 
imagin'd to be drawn, and if that Surface be 
extended, or imagin d to be extended, infinite- 
ly from the Center of the ſaid Circle every 
Way, without being bended, it is ſtill {aid to 
be the Plane of that Circle; and all Circles 
drawn, or imagin'd to be drawn on that Sur 
face, are ſaid to be in the fame Plane But 
thoſe Circles are ſaid to be in different Planes, 
when the Syzfaces on which they are drawn, 
croſs one another, or are inclined to one another. 


Def. VI. The Horizon 1s that great Circle 
which divides the viſible from the inviſible He- 
miſphere. When it is conſidered as a great Cir- 
cle, it is what we call the Rational Horizon : 
But Geographers call ſo much of the Earth's 
Surface as is taken into the Eye {the Eye be- 
ing turn'd round to all the Points bf the Com- 
paſs, with the circular Termination of that 


Viſion) 
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Viſion) by the Name of the ſenfible Horizon. 
It is a moveable Circle, having the Zenith, or 
Point over the Obſerver's Head, and the Na- 
dir, or Point under the Obſerver's Fect for its 
Poles. 

The Rational Horizon 1s repreſented by the 
wooden Circle encompaſling the artificial 
Globe. In the upper Plane whereof are ſeve- 
ral Circles delineated. The firſt or inner Cir- 
cle is divided into 12 equal Parts, repreſent- 
ing the 12 Signs of the Zodiack, and every 
Sign 1s divided into 3o equal Parts, or Degrees, 
and numbred with 10, 20, zo. 

Next to the Circle of Signs 1s a Calendar, 
according to the Old Style uſed in England, 
called the Julian Account, which is divided 
into the 12 Months of the Year, every Month 
being ſub- divided into a reſpective Number of 
Days, whereunto is annexed the Feſtival Days. 
And by Inſpection, the Degree of the Ec/ip- 
tick the Sun is in for any Day in the Year may 
be known. 

Next is a Calendar of the Gregorian, or New 
Style, now uſcd in moſt foreign Places, inſti- 
tuted by Pope Gregory XIII. in which the 
Months begin 11 Days ſooner than they do in 
the other. 

The laſt is a Circle of the Winds, divided 
into 32 equal Parts, called Points of the Com- 
paſs, by which the Navizators deſign the Quar- 
ters of the Heavens, and the Coaſt and Bear- 
ing of Countries. The Horizon is repreſented 
in Fig I. by the Circle H O, 

B 3 Def. 
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Def. VII. The Meridian is a great Circle 
paſſing through the Zenith and Nadir, and 
the Holes of the Equator, lying directly North 
and SH, perpendicular to the Equator, di- 
viding the Globe into the Eaſſern and Weſtern 
Hemiſpheres; it is alſo a moveable Circle, 
having the Eaſt and Ne Points for its Poles. 
The artificial Globe is hung in a brazen Cir- 
cle, which paſſes thro' the Poles of the Equa- 
tor, that any Point of the G/obe being brought 
to that Circle, it may repreſent the Meridian 
of that Point. 

Geographers have fix'd upon one Meridian, 
from which they reckon the Diſtances of all 
other Meridians, and this they call the Fir 
Meridian. The Meridians uſually deſcribed 
on the Terreſtrial Globe, are 24 Semicircles, 
terminating in the Poles; beſides which, we 
may imagine as many as we pleaſe. Upon 
the Braſs Meridian is fitted a ſmall Braſs Circle, 
whoſe Center 1s the North Pole of the Equator, 
and is divided into 24 equal Parts, repreſent- 
ing the Hours of the Day and Night, which, 
in the Revolution of the Globe, are pointed to 
with an Index, which is fitted to the Pole of 
the Equator; its Uſe is to ſhew the Time of 
the Riſing and Setting of the dun, Moon, or 


Stars, and the Time of Day, in any Part of 


the World. 


Def. VIII. The Ecliptick is a great Circle, 
cutting the Equator at Angles of 239 29/; 
therefore 


. 
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therefore the Poles of the Ecliptick are diſtant 
from the Poles of the Equator in the Solfti- 
tial Colure 230 2&. It is divided into 12 
Signs, and each Sign into 30 Degrees The 
Names and Characters of the Signs are as fol- 
low, vis. 


Aries VP Libra 2 
Taurus x Scorpio m 
Gemini I Sagittarin 2 
Cancer 5 Capricornus vs 
Leo Q Aquarius = 
Virgo mM Piſces 76 


Def. IX. The Meridian which paſſes thro” 
the firſt of Aries and Libra, is called the 
Equinoctial Colure; and that Which paſſes thro? 
the firſt of Cancer and Capricorn, is called the 
Solftitial Colure ; the Poles of the Equinoctial 
Colure are the two Points where the Solſtitial 
Colure cuts the Equator ; and thoſe of the 
Solſtitial Colure, where the Equinoctial Colure 
cuts the Equator. 


Def. X. Vertical, or Azimuth Circles, are 
great Circles perpendicular to the Horizon, 
and paſling thro' the Zenith and Nadir, as 
the Meridians do thro? the Poles of the Equa- 
tor. That Vertical which paſſes thro' the Eaſi 
and Meſt Points of the Horizon, is called the 


Prime Vertical. Theſe Circles are not drawn. 


on Globes, but are repreſented by the Qua- 
drant of Altitude, which is a thin Plate of 


B 4 pliable 
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pliable Braſs, made to skrew on the Zenith 
of any Place, and to reach to the Horizon, 
being divided into o, for numbering the 
Altitude of the Sun or Stars when they are 
not on the Meridian But when one of the 
Poles of the Equator 1s 1n the Zenith, then the 
Meridians are Vertical, or Azimuth Circles. 


Def. XI. Latitude is the Diſtance of a Place 
from the Equator, and is either North, or 
South, numbered in Degrees on a Meridian 
'The brazen Meridian 1s divided into four 
Quadrants; the two upper Quadrant are di- 
vided each into go?, and numbered from the 
Equator to the Poles ; the other two Quadrants 
are numbered from the Poles to the Equator. 
On the two upper Quadrant, the Latitudes 
of Places are numbered, and on the under 
Ouadrants, their Diſtance from the Poles, and 
is repreſented in Fig. 1. by Z, H, N, O. 


De,. XII. Longitude is the Diſtance of the 
Meridian of any Place, from the firſt Meridian, 
and is reckoned upon the Equator, either Eaſt 
or Heſt from the firſt Meridian; but ſeeing 
the Meridians interſect one another in the 
Poles, and all Circles being ſuppoſed to be 
divided into 3600, it is plain, that a Degree of 
Longitude upon any Parallel of Latitude, is of 
a leſſer Extent than a Degree upon the Equa- 
tor, and the nearer you approach to the Poles, 
the leſſer they are; therefore the Miles equal 
to a Degree of Longitude, in any Latitude, 18 
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in Proportion to the Diſtance of that Place from 
the Equator. 


N. B. Every Degree of a Great Circle con- 
tains 69,5 Miles, according to the lateſt 
and beſt Obſervations ; therefore a Degree 
of Longitude under the Equator, contains 
69,5 Miles, and the Degrees in the ſeveral 
Parallels, are in Proportion to the ſaid 
69,5 Miles, according as they are nearer 
to, or farther removed from, the Equator, 
as may be ſeen in the following 'T ABLE. 


A TABLE 


| 
| 
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4A TABLE ſhewing how many Miles go to a 
Degree of Longitude in any Parallel Lati- 


tude, allowing 69,5 Miles to one Degree of a 


Great Circle. 


| 
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69 og 
69 48 
69 45 
69 04 
69 33 


169 24 


69 11 
69 oo 
82 
06 


44 
22 


23 
24 
25 
26 
27 
28 


29 


31 
32 


3060 


63 98 
65 Fl 
2 
"+ 
61 91 
61 37 
60 77 
19 
2 57 
58 94 
58 42 
57 62 
56 97 
56 23 
55 51 
34 77 
50 OI 
53 16 
32 45 
51 66 
50 83 
49 99 


49 14] 


48 28 


47 04 


46 51 


45 o0| 


44 67 
43 73 
42 79 
41 83 
40 84 
39 86 


6038 86 


37 85 
36 82 


35 08 


34 75 
33 69 
32 62 
31 56 
30 46 
29 37 
28 26 
27 15 
26 04 


24 91 
23 74 
22 63 
21 46 
20 32 
19 16 
17 98 
16 57 
15 61 


14 44 


13 26 
12 06 


10 87 


8 67 

8 47 
7 OI 
6 06 


4 85] 


3 64 
2 43 
1 20 
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Def. XIII. All Circles parallel to the Equa- 
tor on the Terreſtrial Globe, are Parallels of 
Latitude, the moſt remarkable of which, are 
the two Tropicks, and the two polar Circles. 
The two 7 Fe are thoſe of Cancer and Ca- 
Pricorn, the former being 230 29/ diſtant from 

the Equator, and is repreſented by s, & Fig. 1. 
towards the North Pole, and the latter, at the 
like Diſtance towards the South, repreſented by 
W, v. 

The two polar Circles are diſtant, the one 
from the North, the other from the South Pole 
of the World, 230 29%. The North Polar 
Circle is repreſented in Fig. 1. by the Line 
ab, and the South by xy. 


De,. XIV. The Earth is divided, in reſpect 
of the various Degrees of Heat and Cold, into 
five Zones, viz. Two Frigid, two Temperate, . 
and one Torrid. The Torrid lies between the © 
two Tropicks, divided by the Equator into two 
equal Parts; the two Temperate lie between 
the two Tropicks and Polar Circles; that is, 
the North Temperate Zone lies between the 
Tropicks of Cancer, and the North Polar Cir- 
cle: And the South Temporal Zone between 
the Tropick of Capricorn, and the South Polar 
Circle The two Frigid Zones he between the 
Polar Circles and the Poles. The Torrid Zone 
is divided into thoſe Parts that lie under the 


Line; thoſe on the North Side, and thoſe on 
the South Side. | 


Thoſe 
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Thoſe Places which lie under the Equator, 
have this peculiar to them, That they have 
two Summers, two Winters, two Springs, and 
two Autumns each Year. This firſt is while 
the du moves from the firſt of Aries, to the 
ſecond of Taurus, from March the 11th, to 
April the 12th ; Autumn from thence to June 
the 11th ; Hinter from thence to Auguſt the 
gth ; Spring from thence to September the 11th ; 
their /econd Summer from thence to October the 
12th ; their ſecond Autumn ends December the 
11th ; their ſecond Winter, February the gth ; 
their /econd Spring, March the 11th. 

All Places in the North Side of the Torrid 
Zone, end Autumn, and begin Winter, at one 
and the ſame Time, vis. December the 11th, 
the Sun having then the greateſt Meridian 
Diſtance from them; but all the reſt of the 
Seaſons they begin at different 'Times ; for their 
Summer begins when the Sz, in his Return 
towards the Tropick of Capricorn, becomes 
vertical to them, which muſt be to different 
Parallels of Latitude, at different Times; their 
Summer, I ſay, beginning then, muſt com- 
mence at different Times, in different Lati- 
tudes. The End alſo of Summer, and Begin- 
ning of Autumn; as alſo the End of Winter, 
and Beginning of Spring, will be at different 
Places, in different Times, becauſe in different 
Latitude the Sun will, at different Times, ob- 
tain a middle meridional Diſtance from the 
Zenith of the Place. The Caſe is the ſame in 
the South Side of the Torrid Zone, — 

only 
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only for the Difference of North and South 
Latitude. In the Torrid Zone, as the Sun, by 
Day, is nearly vertical, and raiſed to the 
greateſt Height above their Forizon ; ſo, by 
Night, he is depreſſed the loweſt he can be 
below their Horizon So that thoſe Places 
have the leaſt and ſhorteſt Tuilight, and con- 
ſequently have the leaſt Benefit of the Sus 
Rays reflected in the Air. 

In the Temperate Zones the ' Seaſons are 
principally ruled by the Sun's greater or leſs 
Diſtance from their Zenith when on the Meri- 
dian. Near the Tropicks, the Summer's Heat 
is great for the moſt Part ; and in ſome Places 
they have the rainy Seaſons, as in the Torrid 
Zone, where the Winter is diſtinguiſhed from 
the Summer, by rainy and fair Weather ; but 
in moſt Parts of the Temperate Zones, we di- 
ſtinguiſh Winter from Summer with reſpe& of 
Hat and Cold. 

In the Frigid Zones the Sun does not riſe 
above their Horizon for ſeveral Days, accord- 
ing to the Place's greater or leſſer Diſtance 
from the Pole, and, for an equal Time, does 
not ſet. Likewiſe his Elevation above the 
Horizon, is but very ſmall in thoſe Parts; ſo 
that he ſhines upon them with very oblique 
Rays, and at Night he is but depreſſed a little 
below their Horizon; and in Places near the 
folar Circle, the upper Limb of the Suu riſeth 
ſeveral Days before his Center Half of the 
Sun takes up the Space of 15 in the Heavens; 
ſo that in the Latitude of 709, 759, &c. the 

| Difference 
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Difference of 'Time, being the Riſing of the 
upper Part and Center, is yery ſmall, not 
above a Day or two: The Declination of the 
Sun in thoſe Parts of the Ecliptick, with which 
he riſeth in their Horizon, encreaſeth quickly: 
From the ſmall Depreſſion of the dun below 
the Horizon, they enjoy a long Twilight of 
ſeveral Hours, or Days, according to their 
Latitude, which is likewiſe increaſed by the 
Refraction of the Sun's Rays in the Air, which 
is here much condenſed by the Cold; which 
great Refraction makes the Sun's Body viſible 
to them, ſeyeral Hours, or Days, before he 
really riſeth and ſets; and the Earth, in thoſe 
Parts, is moſtly ſtony, rocky, or hard like 
Stone, in few Places bituminous, clayey, ſul- 
phureous, or fat. Hence, in theſe Parts 1s a 
moderate Fruitfulneſs; in thoſe Barrenneſs, 
and in theſe Parts that border on the Sea, the 
Inland being yet undiſcovered. Some few 
Parts of the Frigid Zones have Mountains of a 
tolerable Height, being moſtly ſtretched out 
into vaſt Plains, and the Wind moſtly blows 
from the cold Point, ſeldom Eaſterly, or Weſt- 
erly ; but in the North Frigid Zone, from the 
North; in the South, from the Huth; and 
theſe Parts are much infected with Fogs and 
Rains. The Inhabitants of the Torrid Zone 
are called Ascii, becauſe the Noon- Sun being 
ſometimes exactly over their Heads, they have 
no Noon- Shade on either Side of them; the 
ſame are called Amphiſcii, becauſe the Noon- 
Shade falls, ſome I ime of the Year, North of 
| them, 


Ti 
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them, ſome Time South. The Inhabitants of 
the Temperate Zones are called Heteroſcii, hav- 
ing their Noon-Shade only on one Side of 
them, North, or South, throughout the whole 
Year. Such as live in the Frigid Zones, are 
called Periſcii, becauſe ſome Time of the 
Year their Shadow hath a circular Motion in 
24 Hours, the Sun not ſetting to them in that 
Space of 'Time, but continuing aboye their 
Horizon, for 1, 2, &c. or 6 Months together, 
according as they are farther from, or nearer 
to, the Poles. The Torrid Zone contains 460 
58“ Latitude; that is, 230 29/ on each Side of 
the Equator. Each Temperate Zone contains 
of Latitude 43 2/, being the Diſtance between 
either Tropick, and its neareſt polar Circle - 
And each Frigid Zone is of Breadth 469 58/; 
that is, 230 29/ on each Side of the Pole. 

The Dimenſions of each Zone in ſquare 
Engliſh Statute Miles (69,5 whereof make a 
Degree) are as follow, vis. Of the Torrid Zone 
415474528457; of each Temperate Zone 
270025710933 3 of each Hage Zone 
43209396510. = 

So that if the whole Earth were divided in- 
to 520 equal Parts, the 7orrid, both Temperate, 
and both Frigid Zones, would bear nearly the 
following Proportions to one another. 


The whole Surface of the Earth = 520 
The Torrid Zone = - 207 
Both Temperate Zones = = = = 270 
Both Frigid Zones = = = = = 


43 
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Def. XV. The Earth is divided, in reſpe& 


of the various Length of Days, into Climates. 


A Climate 18 a Space of the Earth (parallel to 
the Equator ) whole longeſt Day, exceeds the 
longeſt Day of the preceding Climate, by 
half an Hour. And whereas the Ancients 
reckoned but 7 Climates on each Side of the 
Equator, viz. to 500 3o' Latitude, there are 
now reckoned 3o, even up to the Poles, ac- 
cording to the following Table: Wherein the 
Degrees of Latitude ſhew the Ends of the 
Climates they are ſet oppoſite to, and conſe- 
quently the Beginnings of the Climates imme- 
diately following: Thus, the firſt Climate be- 
ginning at the Equator, ends at 80 25 Lati- 
tude; where the ſecond Climate begins, an 

ends at 160 25 Latitude, Cc. f 


Climates 


6 —. 


— 
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1 
. .. | Quantity of the 

[On gens ft Day. Latitude. 
| Hour. | Min. | Deg. | Min; 
1 12 oo | oo | oo 
13 12 30 08 25 

2 I 3 ©... 6 25 

BS 20 23 38 

4 14 2-17-20 30 

S.|34 | 39 1 39 Þ 38 | 

6 I5 oo | 41 22 
—_ 15 | 30 | 45 | 29 
8 16 o 49 or | | 
TC 
| w | uy | oo | 54 | 37 | 
Ha. 30 56 37 


17 

12 18 o 58 29 

|. 45 18 30 59 | 58 | 

= 19 oo 61 | 18 | 
1.5 19 30 62 25 

16 20 oO 63 22 | 

17 20 30 64 [086 | 


18 21 oO 64 49 
19 21 30 | 65 21 


20 22 OO 65 47 
—— 30 66 06 
22 23 oo 66 20 


23 23 30 66 28 


9 f Months 


— 4 
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Months 


6 


I 2 3 4 5 


Latitud. 


90 
It is apparent, that by the foregoing Table, 
the Length of the * Day in any Lati- 

tude may be eaſily found. For Example: 
Madrid being in Latitude 40 10', it appears 
by the Table, that it lies within the ſixth 
Climate, and its longeſt Day is ncar 15 Hours: 
Whereas Stockholm, in Latitude 59 33', lies 
within the thirteenth Climate, and its longeſt 
Day is near 18 Hours and a half. 

The Inhabitants of this Earth are alſo con- 
ſider'd with reſpect to the Poſition of the Ho- 
riæon with the Equator, which is three-fold, 
viz, either Right, cutting it at Right Angles 
or it is Oblique, or elſe it is Parallel, and does 
not cut it at all, but coincides with it. Such 
as have the firſt of theſe Poſitions, are ſaid to 
inhabit a right Sphere; ſuch as have the ſe- 


cond, an oblique; and ſuch as have the third, 
a parallel Sphere. 


67 15 69 30 73 20 78 20 84 10 


Def. XVI. In a right Sphere (namely, 


where the Equator E Q, is — to 
the Aorizon H O, as in Fig. 2 


The E quator W ll paſs through the Poles of 
the Horizon, vis. the Zenith and Nadir, and 
their /Zoriz0n paſſes through the Poles of the 
World P, and every Point in the Heavens 
will tcem to aſcend right or perpendicularly 

aboyc 
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above the Horizon, becauſe it deſcribes a Cir- 
cle parallel to the Equator, which is right or 
perpendicular to the Aorizon. All Places 
upon the terreſtrial Equator inhabit a right 
Sphere. Their Horizon biſſects the Equator, 
and all its Parallels, as is evident by Fi- 
gure 2. 

Therefore their Days and Nights are always 
equal ; all the Stars in both Hemiſpheres 
are viſible at the Equator, and thoſe Stars that 
riſe together, come alſo to the Meridian toge- 
ther, and ſet all at the ſame Time, being al- 
ways as long above as below the Horizon. 

The Amplitude of the Sun and Stars in a 
right Sphere, is always equal to their Decli- 
nation: And the right Aſcenſion, oblique 
Aſcenſion, and oblique Deſcenſion in a right 
Sphere, is the ſame. 


Def. XVII. In a parallel Sphere, where the 
Horizon H O, (Fig. 3.) coincides with the 
Equator E Q, and the Poles with the Zenith 
and Nadir; therefore this Poſition of the 
Sphere agrees only with the Inhabitants of the 
two Poles of the Earth ; and all celeſtial Bo- 
dies, that deſcribe Circles parallel to the Equa- 
tor by their diurnal Motion, will likewiſe de- 
icribe Circles parallel to the Horizon. It is 
evident by Fig. 3. that the Sun, during its 
Declination, from the Equator towards that. 
Pole which is in the Zenith, is always ſeen, 
and makes the Day half a Year long; as on 
the contrary, it is half a Year Night, and that 

C 2 the 
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the Beginning of the Day and Night falls up- 
on the Sun's ingreſs into the Eguinoctial Points; 
at either Pole, the Stars only of one Hemi- 
ſphere are viſible at any Time, and thoſe never 
riſe nor ſet, but conſtantly deſcribe Circles 
parallel to the Horizon; the other Hemiſphere 
of Stars never riſe, and therefore not viſible 
to them. 

The Altitude of any celeftial Phænomenon 
above the Horizon of a parallel Sphere, is al- 
ways equal to its Declination from the Egqua- 
tor; there is no Aſcenſion or Deſcenſion in 
this Sphere, nor any Meridian, ſince it paſſes 
through the Pole and Vertex of the Place; 
and theſe two coincide in this Sphere, they 
cannot determine the Circle, each Vertical 
having an equal Right to claim the Name of a 
Meridian. Parallels of Declination and Paral- 
lels of Altitude, are repreſented by the ſame 
Circles in a parallel Sphere. 


Def. XVIII. It is an obliqueSphere, where the 
Horizon H O (Fig. 1.) cuts the Equator EQ, 
at oblique Angles, and therefore one of the 
Poles of the Equator is elevated above the 
Horizon, and always viſible; and the other 
below the Hhrison, and always inviſible. 
There are two kinds of this Sphere, for 
cither the North Pole 18 above the Horizon, 
and the South Pole depreſſed, or the contrary. 
Thoſe who live between the Equator and the 
Arctick Pole have the Sphere of the firſt kind, 
and thoſe who liye between the Equator and 
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the Antarctick Pole, have the latter: Since 
each Point in the Heavens, by the diurnal 
Motion, deſcribes the Equator, or ſome of its 
Parallels; and only the Equator, but not one 

of its Parallels, is divided into two equal Parts 
by the Horizon of an oblique Sphere. The 
Sun, and all the Stars that decline towards 
the viſible Pole, continue longer above the 
Horizon than below, and on the contrary, 
ſuch as decline towards the inviſible Pole, 
continue hid longer below the For:zon than 
they appear above it; and this holds to a cer- 
tain Limit towards both Poles ; for if the Di- 
ſtance of a Star, or celeſtial Phænomenon, 
from the viſible Pole, be leſs than the Tleva- 
tion of the Pole above the Horizon, the Star 
or Phænomenon does not ſet at all; but if its 
Diſtance from the 1nviſible Pole, be leſs, it 
will not riſe at all. 

All theſe Phænomena may be explained 
from the preceding Diagrams ; for it is evi- 
dent, that in Fig. 2. the Equator, and all its 
Parallels are perpendicular to, and equally di- 
vided by the Horizon; one half of thoſe Pa- 
rallels being above, and the other below 1t. 
In Fig. 3. the Equator coincides with the Ho- 
ion, and all the Parallels on the North Side 
of it, are above the Horizon. And in Fig. 1. 
all the Parallels to the Equator are wen l 
divided by the Horizon, which ſhews the Va- 
riety of the unequal Days and Nights in an 
oblique Sphere. 


G 3 Suppoſing 
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Suppoſing Parallels of Latitude to be drawn 
through every Degree and Minute of the Me- 
ridian, which we ſhall call fimpl/ Parallels; 
and calling the two oppolite Semicircles of the 
ſame Meridian, as they are cut off by the 
Axis of the World, Oppoſite Meridians, then 
we may divide the Inhabitants of the Earth 
into Antwci, Periaci, and Antipodes. 


Def. XIX. Autœci have the ſame Meridi- 
an, but oppoſite Parallels; they have Noon 
and Midnight at the ſame Time, but oppoſite 
Seaſons and oppoſite Poles elevated. 


Def. XX. Periæci have the ſame Parallels 
but oppoſite Meridians ; they have the ſame 
Seaſons and the ſame Pole elevated, but op- 
polite Days and Nights. 


Def. XXI. Anti podes have oppoſite Meri- 
dians and oppoſite Parallels, they being dia- 
IAN oppoſite to one another ; they have 

oppolite Seaſons, oppoſite Days and Nights, 
and oppoſite Poles elevated. 


Having taken a View of the chief Circles 
belonging to the Terraqueons Globe, as alſo 
the manner how Latitude and Longitude with 
Zones and Climate are numbred ; we proceed 
next to view its Shrface,, as compoſed of Land 
and Water, as to its ſole conſtituent Parts; 
and thoſe two Parts thus ſubdivided, as fol- 
1, 9. 


Laud 


by 
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EE 
v 


Land into Water into 
Continents, . Oceans, 
Iſthmus's, Streights, 

Iſlands, Seas, 
Promontories, . Lakes, 
Peninſula's, Gults, 
Mountains. Rivers. 


Def. XXII. A Continent is a large conti- 
nued Space of Land, containing many Coun- 
tries and Kingdoms; and conſequently not 
eaſily diſcernible to be ſurrounded with the 


Sea. It is alſo called, The Main, or Firm 
Land. 


Def. XXIII. An TI/land is a ſmaller Tra& 


of Land, which more plainly appears to lie 
in the Sea. : 


Def. XXIV. A Peninſula is a Part of Land, 
which is almoſt an land, being encompaſſed 
with the Sea; but where it is joined to the 
Continent by ſome narrow Neck of Land, 
which narrow Neck is called an 1ihmus. 


Def. XXV. A Promontory, or Cape, is a 
Mountain, or ſome conſiderable Eminence 
ſhooting out into the Sea. If the Land ſhoot» 


ing out, be level, or hath no conſiderable Ri- 
ſing, it is called a Point. 


All the vaſt Aſſemblage, or Body of ſalt 
Water in general, is call'd $a, which Name 
G4 1s 


24 ACompendium of Coſmography. 
is alſo promiſcuouſly apply'd to any of its 


following Parts. 


Def. XVI. The Ocean is the wide open 
Part of the Sea, lying without the Land. 


Def. XXVII. A Gulf is an Arm or Branch 
of the Sea, received, as it were, into the Bo- 
ſom of the Earth. Leſſer Gulfs are term'd 
Creeks, Bays, and Roads. | 


Def. XXVIII. A Streight is a narrow Part 
of the Sea, pent up, for the moſt Part, be- 
tween two Promontories, and joyning ſome 
Gulf to the Ocean, or two Seas to one another. 


Def. XXIX. A Lake is a great Collection 
of Water, which hath no Communication 
with the Sea, but by ſome Rider, or ſubter- 
raneous Paſſagess A Moraſs differs from a 
Lake, in that it is not always full of Water, 
or at leaſt may be drain'd. k 


As for Rocks, Hills, Mountains, Valleys, &c. 
as alſo (the Terms of freſh Water) Rivers, 
| Brooks, Springs, Rc. they need no Expla- 

nation, 
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8 EO 7. I, 


Of the General Divi ifs ons of the Ter- 
raqueous Globe. 


H E Ferraqueous Globe is made up ) of 
two general Parts, the Earth and Sea. 
I ſhall 


begin with a Deſcription of the latter, 
as encompaſſing the former, 

It was diſtinguiſhed by the Ancients into 
the Northern, Southern, Eaſtern and Weſtern 
Oceans; and although the ſame Diſtinction 
might ſtill ſerve, yet another Continent, be- 
. ſides that anciently known, having been ſince 
diſcovered, which is fo ſituated, that the old 
Weſtern Ocean is its Eaſtern, and on the con- 
trary; it ſeems more commodious to call the 
Sea lying between the Weſtern Coaſt of the 
old Continent and the Eaſtern Coaſt of the 
new Continent, by the Name of the Atlanticł 
Ocean, the ſame being taken from the famous 
Mount Alas on the Weſtern Shore of Africk ; 
and in like manner to call the Sea, lying be- 
tween the Eaſtern Coaſt of the old Continent, 
and the Neſtern Coaſt of the new Continent. 
by the Name of the Pacific Ocean (in reſpect 
of the great Tranquillity generally obſerved 
by 
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by Seamen, and the Freedom from Tempeſts 
of any kind, in a great Part of it, particular- 
ly on the Coaſt of Peru) or of the Indian 
Ocean, for as much as it lies between the EA 
and Weſt Indies. 

The Northern and Southern Oceans retain 
their Names from their Situation, with reſpect 
to the Poles. 

Each Ocean, or General Sea (as formerly, 
ſo now) is diſtinguiſned into leſſer Seas or 
Gulfs, &c. by ſeveral Denominations (taken 
for the moſt part) from Countries lying adja- 
cent to them. 'The chief of the inland Seas 
are, vi. h 

The Baltick Sea, bounded with Sweden on 
the Meß, and Poland and Germany on the Eaſt 
and Hut h. | 

The German Sta, encloſed with Scandina- 
via on the Eaff, and Great Britain on the 
We. | 

The Iriſh Sea, lying between Treland and 
England. 

The Mediterranean Sea, bounded by Europe 
on the Noyth, and Africa on the South. 

The Euxine Sea, encloſed with Part of Eu- 
rope on the North and Feſt, and Part of {fa 
on the South. 

The Caſpian Sea lying in Ara. 

The Earth, the other Part of the Terraque- 
ous Globe, may be divided into four Parts, 
two whereof are known, the one anciently 
lying Eaſtward in reſpect of our Hemiſphere, 
call'd therefore the Eaffern, or old Continent ; 

the 
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the other lately diſcover'd, lying Weſtward, 
and from thence call'd the. Heſftern, or new. 
' Continent; the two remaining Parts being but 
little diſcoyered, are ſaid to be unknown, and 
from their particular Situations, the one is 
call'd the Northern, and the other the Southern 
unknown Continent. 

I ſhall firſt treat of the Bafern or old Con- 

tinent; the Diviſion whereof into three Parts, 
vis. Europe, Aſia, and Africa, has been ge- 
nerally received; it being, in all probabi- 
lity, made as ſoon as the Ancients came 
to haye a compleat Knowledge of the Courſe 
of the Mediterranean and Red Sas, by the 
Interflux of which two, Nature hath given 
ſufficient Directions for ſuch a Tripartition. 

And here it may not be unuſeful to ob- 
ſerye, that whereas, Europe, Afia, and Afri- 
ca, may now-a-days moſt properly be look'd 
upon as making one Continent, the Ancients 
eſteem'd them as three diſtin Continents, giv- 
ing to all three conſidered together, the Name 
of World; foraſmuch as all they knew of the 
World comprehended no more than what they 
knew of theſe three, which was much leſs 
than what now goes under the ſame Name, 
and ſcarce a fourth Part of what is at preſent 

| known of the whole World. 

And thus much for the general Diviſions of 
the Terraqueons Globe, as alſo of the old Con- 
tinent. I now procecd to a more particular 
Deſcription of the Globe, as divided into Eu- 
rope, Afia, Africa, and America, 


SECT. 
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S EC r. III. 
Of the Di vi ſions of EUROPE. 


UROPE is bounded to the Northward by 
the Northern Ocean; Weſtward, partly 
by the Northern, and partly by the Atlantick 
Oceans;  Southward, by the Streights of Gi- 
braltar and the Mediterranean Sea, by which 
it is parted from Africa; and on the. Eaſt, it is 
parted by the Archipelago, or Agean Sea, 
Streights of the Dardanels, Sea of Marmora or 
Propontis, Streights of Conſtantinople, Black 
Sea or Pontus Euxinus, Streights of Caffa, Sea 
of Zaback or the Nau Meotis, the River Don 
or Tanats, 


| 


| Portugal, 
| Spain, 
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The European Continent is divided into 


Italy, 
Turkey, 


France, 
Germany, 


Poland, 


Hungary, 


Switzerland, 


Little 'Tartary, 
Nether- { United, 
lands ; Spaniſh, 
Muſcovy, 
Sweden, 
Denmark, 


5 


Norway, 4 


| 


Lisbon. 

2 adrid. 

Rome. 

Conſtantiuople. 

Paris. 

Vienna, 
Cracow, and 
Warſaw. 

Buda. 

2 and 


Geneva. 
Cafpa. 
Amſterdam. 
Bruſſels. 
Stockholm. 

| Copenhagen. 


Bergen. 


The chief of the European Iſlands are 


Great= England, 
Britain { Scotland, 


Ireland, 
Iceland, 
Sicily, 
Sardinia, 
Corſica, 
Candie, 


Chief 
Towns“ 


( London. 
Edinburgh. \. 
Dublin. 
Shatholt. 
Palermo. 
Cagliari. 


| Baſtia. 


Cund ia. 
Theſe 
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Bs. heſe being the general Diviſions of Eu- 


„let us next proceed to conſider how each 
of them i is bounded and ſubdivided. 


Of PORTUGAL. 


JE is bounded on the North and Eaft with 
Spain, on the Weſt with the V << 1p Ocean. 
1 is from the Frontiers of Galicia, North, 

to the furthermoſt Point of Algarve, South, 

about 300 Italian Miles long. And from the 

Frontiers of E/ffremadura Eaſt, to the Ocean 

Weſt, 130 broad. 

This Country is much of the Nature of 
Spain, of which it was anciently a Province: 
generally mountainous and dry, unfit for Corn 
or Paſture. But by favour of the Sea, of a 
more temperate Air than many other Parts 
in Spain, which lie in the ſame Parallel; 
and abounding with good Fruit and Wines, 
and water'd with good Rivers, it is not un- 
pleaſant. 

The chief Rivers of Portugal are, the Ta- 
gus, the Douro, and the Guadiana. 


The chief Diviſions of Portugal are 


Entre Minho- Douro) Braga. 
Tralos Montes, | Miranda. 
Beira, Chief ) Coimbra. 
Eſtramadura, Towns Lisbon. 
Alen Tajo, Evora. 
Algarve, 1 Tavira. 


of 


* 
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Of SPAIN. 


II is ſituated between the gth and 22d De- 
gree of Longitude, and between the 3 59, 
30'. and 44 of North Latitude. 

It is bounded on the North with France 
and the Bay of Biſcay; on the South with 
the Mediterranean and the Streights, and on 
the Weſt with the Ocean and Portugal. 

It is about 7 50 Italian Miles long, viz. from 
France to Cape St. Vincent N. E. and S. W. 
and about 510 broad, viz. from Cape Palos 
S. E. to Cape Finiſter N. W. 

The Character of Spain, like the Country, 
is very unequal, it being, in many Parts, a 
very mountainous hilly Country, very hot in 
Summer, and very ſharp in V inter; and, ex- 
cept towards the Sea Coaſts, of a very barren 
Soil, over-run with Woods and Rocks, or bu- 
ried in Sand; and abounding in others with 
great Variety of Fruits, and rich Wines, and 
well water'd with good Rivers : But in gene- 
ral, it is eſteem'd one of the Favourites of 
Nature, in this part of the Globe. And the 
rich Mines which it is Maſter of in the Neſi- 
Indies, makes it the Favourite of Princes too, 
and the frequent Conteſt of their Arms. 

The chief Rivers are, the Jagus, the Erbe, 
the Douro, the Guadiana, the Guadalquiver, the 
Minho. bY 
The chief Mountains are, the Pyreneans, 
the Scerra Morina, the Scerra Neveaa. 


Sha u 
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Spain is divided into thirteen * Parts or 
Provinces, which are divided again into above 
ſixty more. 


The chief Diviſions are, 


Biſcay, 5 Bilboa. 
Aſturia, | Oviedo. 
Gallicia, # Compoſtela. 
Andalouſia, Seville. 
Cram, | 8 
Valencia, Chief ( V . 
Catalonia, Towns * 
Arragon Saragoſa. 
Navarre,  Pampeluna. 
Old Caſtile, ol al 
Leon on. 

Ne Caſtile, y Madrid. 

Of ITALY. 


I T is ſituated between 26 and 38 Degrees 
of Longitude, and between 38 and 46 of 
North Latitude. 

It is bounded on the North with Swi//er- 
laud, Germany, and the Adriatick; on the 
South with the Mediterranean ; on the Eaſt 
with the Aadriatick, and on the Weſt with 
France. 

It is about 760 [alian Miles in Length, 
from Geneva North Weſt, to the Cape of Na- 
Ples South Eaſt. The Breadth is from Trieſte | 
on the Frontiers of Germany, North Eaſt, to 

Eg Nice 
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Nice on the Frontiers of Dauphine, South 
Welt. 

The Geographers generally agree, that this is 
the fineſt Country in Europe. For being happily 
ſituated almoſt in the Middle of the Globe, it 
receives ſuch a gracious Influence of the Sun, 
and enjoys ſuch a perpetual Spring, that it 1s 
of the richeſt Soil, for the beſt Corn, Wines, + 
Fruits, &c. of the pureſt Air, in many Parts, 
and in general, the fineſt Landskip of Ever- 
Greens, blooming or bearing Fruits, or ines, 
in Europe Well water'd, with good Rzvers 
in the Vales; and in the Mountains with 
which in many Parts it is cover'd, well fur- 
niſhed with rich Quarries of Marble, and 
other valuable Mines; and from hence is uſu- 
ally calld, by the Geographers, the Garden 
of Europe. But as no Country has the Vote 
of the Univerſe, ſome object the Heats are too 
violent, and others, that it is too great a Fa- 
vourite of Nature, and, like the eldeſt Siſter, - 
runs away with too great a Portion of her 
Bleſſing from the reſt of the World. 

The chief Rivers of Italy are thirteen, vis. 
The Adige, the Minco, the Ogho, the Volturno, 
the Ticino, the 972 the Doria Major and 
Minor, the Po, the Secchia, the Rubicon, the 
Arnus, the Cariglia, and the 73ber. 


LY 
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The Lakes are, op 


Garda, "Garda. 

Coma, Coma. 
Maggiore, Chief Seto. 

Iſeo, Places Teo. 

Lugano, Lugano. : 
Geneva, Geneva. 


The chief Mountains are the Abs, which 
lie between France, Germany, and italy; and 
Appenine, running along the Middle o Fraly. 

Italy is divided into Twelve great Parts, 
which are divided again into above a bun- 
dred. 


Savoy, Dukedom \ Chambery. 
Piedmont, Princip. Turin. 
Monferrat, Duked. | | Cafal. 
Parma, D? Parma. 
Modena, D? Modena. 
Mantua, Dꝰ Chicf ) Mantua. 
Milan, Db» Towns | Milan. 
Venice, Republick Venice. 
Tuſcany, Duked. Florence. 
Genoa, Republick | Genoa. 
LandoftheChurch Rome. 
Naples, Kingdom Naples. 
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Of TURKEY in EUROPE: 


1. is bounded by Muſcovy and Poland on 
the North, by the Mediterranean on the 
South, by Aſia on the Eaſt, and by the Adri- 
atick and Germany on the Weſt, . 

It lies between the 36 and 53 Degrees of 
Longitude, and between the 36 Deg. 3o Min; 
and 49 Deg: 20 Min: of Latitude. It is about 
770 Miles in Length, and 660 in Breadth, 
and is at preſent divided into two Parts, North 
of the Danube, and South of the Danube. 


North comprehends, 


Tranſilvania, Herman ſtat. 
5 Chief 5 


Towns 


Valachia, Tergowick, 
Moldavia, Sac OW, 
Little Tartary, Crim. 


South comprehends, 


Romania, J "Conſtantinople, 
Bulgaria, Sophia. 
vervia, | | Belgrade. 
Boſnia, , Chief Boſua Seraio. 
Sclavonia, Towns] Pof/ega. 
Croatia, | Mibits. 
Dalmatia; | Spalatro. 
Greece, p Saloniki. 


There are ten Provinces which lie between 
Hungary and Greece, and are called, the Da- 
nubian Provinces; they are bounded on the 

D 2 North 
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North with Hungary and Poland, on the South 


with Greece and the Archipelago, on the Eaſt 
with the Black Sa, on the Weſt with Germa- 
ny and the Aariatick ; the Names of which 
are as follow ; 


Tranſilvania, Hermanſtadt. 
Valachia, Tergorvicł. 
Molda via, | $1720, 
Romania, | Conſtantinople. 
Servia, Chief Belgrade. 
Boſnia, Towns“ Boſnia Servis. 
Sclavonta, Poſſega. 
Croatia, Wihatz. 
Dalmatia, Spalatro, 
Bulgaria, 3 Sophia. 


They are, for the moſt Part, mountainous 
and barren Countries, except Romania, which 
produceth good Corn and Wine. The Rivers 
the ſame as in n Hungary. 


£ enge 


T is bounded on the North with the Da- 
nubian Provinces, on the South with the 
Mediterranean, on the Eaſt with the Archipe- 
lago, and on the Weſt with the nian Sea; it 


is about 470 Talian Miles long, and hs 
broad. 


Greece is much of the Nature of the Da- 


nubian Provinces, a mix'd Country of Moun- 
tain 


. WS. SY RT 


tain and Champaign, but more famous for 
both, among the ancient Poets : It 1s of a 
rich Soil for Corn, Fruits, and Paſture, and 
is of a very wholſome Air, and inhabited by 
a. People, anciently, the moſt eminent in the 
World, for their Arms and Arts : It is now 
divided into ſix Provinces ; 


Macedonia, dalonichi. 
Albania, HSintari. 


Theſlalia, Chief Lariſſe. 


Epirus, Towns] Canina. 


Achaia, Leanta. 


| Morea, | Mifttra. 


Of FRANCE. 


T 1s ſituated between the 12 and 29 Deg. 
of Longitude, and between the 42 and 51 
of North Latitude. Dig 

It is bounded on the North with the Ocean, 
the Channel, and Low Countries; on the South 
with Spain and the Mediterranean, on the Eaſt 
with [taly and Germany, and on the Weſt 
with the great Meſtern Ocean. | 
It is about 550 Malian Miles long, from 


Dunkirk, North, to the furtheſt Part of Rowe 
fillon, on the Frontiers of Spain, South: And 


its Breadth from Toulon, on the Coaſt of the 
Mediterranean, South Faſt, to the Channet 
near Bayon, North Weſt, is about 450 Miles. 


93 Its 
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Its Character is, as it lies next the Garden 
of Europe, there are ſome (beſides the Na- 
tives) who ſtick not to make this Country Ri- 
val with it. The Landskip is ſo fine, of Corn, 
Wines, Fruits, &c. that no covetous or curi- 
ous Eye, in Heylin's Opinion, ever had a fair- 
er Proſpect to feed upon ; and its Situation fo 
happy, in the Middle of the temperate Zone, 
that, for a healthful Country Falconer prefers 
it; and, as its Enemies own, the Plenty and 
Power, Induſtry and Ingenuity of its Inhabi- 
tants have been ſo great, that they have more 
than once unwillingly ſtyl'd it, Le plus 22 
Royaume du Mond. But without Partiality o 
ee it muſt be own'd, if not the Ri- 
val, at leaſt the ſecond to the fineſt Country 
of F urope (Italy). 

The chief Rivers are ten, viz. the Rhine, 
the Saone, the Rhoſne, the Seyn, the Loyre, the 
Moſelle, che Charente, the Garonne, the Adour, 
the Derdonne. 

The chief Mountains are the Pyreneans, and 
the Mountains in Languedoc and Dauphine. 

France is divided into twelve Governments, 
beſides the ems, Viz. 


Picardy? 


7 
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Picardy, D Amiens. 
Champaign, | Troyes. 
Iſle of France, Paris. 
Normandy, Rouen. 
Britany, Rennes. 
Orleans, ) Chief Orleans. 
Burgundy, Towns] Dijon. 
Lionols, Lyons. 
Languedoc, Toulouſe. 
Dauphine, Grenoble. 
Provence, | Aix. 
Guienne, Y Bourdeaux. 


Of GER MANY. 


II is ſituated between the 24 and 37 Deg. 

of Longitude, and between the 45 and 54 
Deg. of North Latitude. 

It is bounded on the North with Denmark, 
the Baltick, and German Sea ; on the South 
with the Swiſs, Griſons, Trent, part of the 
Aariatick, and part of Turkey; on the Eaſt 
with Hungary and Poland; and on the Weſt 


with Holland and Flanders. 


The Length of it is about 640 Taliau 
Miles, from the furthermoſt Part of Pomera- 
nia, North, to the Frontiers of Trent, South, 

Its Breadth about 550 [alian Miles, and for 
the moſt Part, carries a great Breadth, from 
the Frontiers of Poland in Sileſia, Eaſt, to the 
Frontiers of France in the Biſhoprick of Treves, 
Weſt, 


D 4 This 
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This Country, as Mr. Gordon in his Geogra- 
phical Grammar obſerves well, conſiſts of great 
Variety; in the North Parts being cold, and 
over-run with Hoods and Mountains, and in 
the South, upon the Rhine eſpecially, being 
of a warm Climate and good Soil; but in the 
main, as the ſame Author obſerves, it is a 
tolerable pleaſant, profitable, healthful Country, 
recompencing in good Paſture in ſome Parts, 
the want of Corn, Fruits, Wines, &c. which 
it is ſupply'd with from others ; and, which 
adds to it, inhabited by a People ſo famous 
for Honefty and Sincerity, that ſome are of 
Opinion that they recety'd thence the Name 
of Germans. 

The chief Rivers are eleven, viz. The Da- 
nube, the Drave, the Save, the Oder, the Elbe, 
the Rhine, the Moſelle, the Meuſe, the Mein, 
the Necar, the Meſer. 

It is divided into twelve Circles, viz. 


; „„ ) Amſterdam, 
Belginm, 6 "ares Bruel. 
Weſtphalia, Munſter. 

LONG Saxony; | weed 
Lower Rhine, * 6 Chief Feidelber 
Higher Rhine, Towns) Francfort. 
Franconia, Nuremburg. 
| 3 2 "va 
avaria Munich. 
Auſtria, N Vienna. 
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Of Þ O LAND. 


T is ſituated between the 34 and 53 Deg. 
of Longitude, and between 48 and 57 
Deg. of North Latitude. 

It is bounded on the North with Maſcovy, 
Livonia, and the Baltick; on the South with 
Hungary, Tranſilvania, and Turkey ; on the 
Eaſt with Little Tartary and Muſcouy; and on 
the Weſt with the Baltick and Germany. 

It is about 780 [alan Miles long, from 
Zantock on the Frontiers of Brandenburg, 
North Weſt, to the furthermoſt Point of 
Urania, near the Mouth of the Nieper, South 
Eaſt; and Breadth 5 90, from the furtheſt 
Point of Courland on the Baltick, North, to 
the furtheſt Point of the Palatinate of Lem- 
berg, on the Frontiers of Tran//lvania, South. 

This Country, with Geographers, bears ge- 
nerally the Name of a good Country, for the 
moſt Part champaign, and inclining more to 
marſhy than mountainous Land, except on the 
Side of Hungary In moſt Parts of a good 
Air, except Lithuania, and of a Soil ſo rich 
for Corn, that it is ſtyl'd by ſome, the Gra- 
nary of the North. It is alſo well ſtock'd with 
good Rivers, and in ſome Places with good 
Mines of Lead, Silver, Sc. and is inhabited 
by a ſtout, honeſt, generous ſort of People, 
but yery unhappy in its Conſtitution, 


'The 


42 A Compendium of Colmography. 
The chief Rivers are ſix, viz. The Nieper 
or HBoriſthenes, the Nifer, the Divina, the 
Niemen, the Viftula, and the Marta. 
The chief Lakes are three, the Reibus, the 
Brit, and the Golap. 
The chief Mountains are the Caparthians. 
It is divided into thirty Parts, the chief of 
which are Ny vis. 


Volhinia, " Kiow. 
Podolia, | Gampmieck, 
Little Ruſha, | Lemberg. 
Podlaquia, Beit zko, 
Samogitia, Chief ce 
Curland, Tow 0 Mittau. 
Pruſha, . Dantsicł. 
Warſovia, Warſaw, 
Polonia, | Cracow, 


Lithuania, _ V7 . Ha, 


Of HUNGARY. 


IT is ſituated between the 40 and 47 Deg, 
1 of Longitude, and between the 43 and 49 
Dt 10 Min. of North Latitude. 

it is bounded on the North with Poland, 
and on the South with the Danubian Provin- 
ces, on the Eaſt with Trunſilvania, and on tho 
Welt with Auſtria, Moravia, &c. 

It is about 420 Halian Miles long, from the 
Frontiers of Tranſiloania, Eaſt, to the Fron- 
tiers of Stiria, Weſt ; and 290 Miles * 

Om 


. 


A Compendiumof Colmography. 43 


from the Frontiers of Poland, North, to the 
River Drave, South, i 

This Country has the Character of a very 
beautiful rich Country: The Frontiers, for 
the moſt part, mountainous, and the inland 
Parts, for the moſt part, champaign, make a 
very agreeable Lazdskip; and the Soil is ſo 
rich and fertil for Corn, Fruit, Mine, Paſture, 
Sc. that it hardly yields to any Part of the 
World: It is alſo ſo rich in Gold, Silver, Tin, 
Copper, &c. Mines, that no leſs than ſeven 
Towns are call'd the Mine Towns; and no 
Country has better Rivers, nor more Plenty, 
for Tranſportation and Trade: But withal, 
being full of Moraſs, the Air, for the moſt 
part, being unwholſome, and joyning upon 
Turkey, and inhabited by a People of a tur- 
bulent and rebellious Diſpoſition, is but an 
unpleaſant Country to live in. 

The chief Rivers are 75%, the Raab, the 
Drave, the Gran, the Maag, and the Da- 
nube. 1 
The chief Lakes, the Balaton, new Fidler 
Sea, 

It is divided into Upper and Lower Hunga- 
ry ; the Upper is about 338 Italian Miles long, 
and 160 broad ; Lower Hangary is 360 long, 
and about 299 broad. . 


LE: 
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Of SWISSERLAND. 


]7 is ſituated between the 28 and 32 Deg. 
40 Min. of Longitude, and between the 40® 
40 and 47 40 North Latitude. 

It is bounded on the North with Saba, 
on the South with Savoy, the Milane ge, and 
the State of Venice, on the Eaſt with Tirol, 
and the State of Venice, and on the Weſt with 
Burgundy and Dauphine. g 
It is about 206 Talian Miles long, from the 
Frontiers of Tirol about Samun, Eaſt, to the 
Frontiers of Burgundy about Chateau Villau, 
Weſt, and about 130 broad, from about F 
ſeu on the Frontiers of Suabia, North, to the 
Frontiers of Milan about Briſago, South. 

This Country, as it is in Neighbourhood ſo 
is it in Nature, very near to Germany, for the 
moſt part very mountainous and barren, except in 
the Vales, which produce ſome Corn and 
Wine, but not ſufficient for their Neceſſities ; 
and by Reaſon of their unhappy Situation, 
though well provided with Rzvers, cannot re- 
pair by Trade what they want at home, there 
being none navigable. But, in amends, it is 
generally famous for Plenty of good Soldiers 
and honeſt Men, which has recommended 
them to moſt Courts in Europe, particularly 
France and Britain. | 


The 
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The Riyers are, the Aar, the Rhine, the 
Rhoſne. 


The Lakes are, viz. 


3 


Neufchatel, | Pyverden. 
Lucern, Chief ) Lucern. 
Zurich, Places ) Zurich. 
Zug, Lug. 


Swifferland is divided into three great Parts, 
viz. The Cantons, the Griſons, and Prefe- 


 baures. | 


There are thirteen Swiſs Cantons, viz. 


Zurich, J 
Bern, | 
Baſil, 

Lucern, 

Soleure, 1 | 
OO Chief 5 The ſame with 
nen, n the Cantons. 
Switz, f 

Zug, 
Appenzel, 
Glaris, 


Underwalde, except Htauts. 
Uri, 


2 
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Of FLANDERS. 


II is ſituated between 23 Deg. 10 Min. and 
the 28 of Longitude, and between the 30 
30 and the 31 and 30 of North Latitude, 
It is bowhded on the North with FDA 
and the Germ Sea, on the South with France, 
on the Eaſt with the Palatinate, and on the 
Weſt with the Sea of Calais ot ee 

It is about 24> Hallan Miles long, from 
Graveling, 3 Weſt, to the furtheſt Part 
of Liu. uch Faſt; and about 110 
broad, from de b. 52 rontiers of the Dutch Bra- 
baut, North, to the Frontiers of Lorrain, South. 
It is, in general, a fine even Country, new 
ther Wood-Land nor Champaign, but agree- 
ably mix'd with both: Of a good heaſthful 
Air, a rich Soil for Corn, Fruit, Paſture, 
Wine, S. well provided with good Rivers 
and Canals, and in ſome Parts with | 
Mines of Coal, Lead, Iron, Marble, Sc. and 
in ſhort, as it is uſually laid of it, able in 
four Vears Peace to recover ſeven Years War. 

The chief Rivers are, the Maes, the Sam. 
bre, the Demer, the Dyk, the Senne, the Lys, 
the Scheld, the Taue, the Mer, the Colm, and 
the Aa. 


It is divided into ten Proyinces, vis. 


Flanders, 
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Flanders, ( Broges. 
Artois, Arras. 

| Hainault, Mons. 
Namur, | Namur. 
Brabant, Bruſſels. 
Limburg, | Limburg. 
Leige, Leige. 
Luxemburg, Luxemburg. 
Mecklin, I Meckiin. 
Antwerp, \ Antwerp. 


Of HOLLAND. 


T is ſituated between the 24 zo and the 
28 30 Longitude, and between the 51 30 
and the 53 45 of North Latitude. 

It is bounded on the North with the North 
Sea, on the South with Brabant and Flanders, 
on the Eaſt with Meſiphalia, and on the Weſt 
with the German Sea. 

It is about 180 [alian Miles long, from 
the Borders of Groning hen, North Eaſt, to 
Antwerp in Brabant, South Weſt 3 and 117 
Miles broad, from the furtheſt Part of Zutphen 
near Grol, Eaſt, to the Sea Coaſt near the 
Hague, Welt. _ 

If the Nature of Holland only be conſi- 
der'd, it may be juſtly ſaid, a very bad Coun- 


| try : For, except the Weſt Coaft of Holland 


and Weſt- Frie/land, which is mountainous, it 
is generally a very low fenny Country, full 
| of 
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of ſmall Rivers and Dykes, eſpecially in Hol. 
land and Utrecht. from which may be gueſsd 
the Nature of the Soil, and Air, yet by Fa- 
vour of Trade, it is ſo plentiful a Country 
of all Things, that, as Mr. Gordon ſays, in 
his Grammar, it may be reckon'd the Ware- 
houſe of the richeſt and beſt Commodities of 
all Nations. 

They have five Rivers, vis. The Rhine, 
the Maes, the Meſer, the 7/el, the Velch. 

One Lake, vis. The Harlem-Meer, which is 
eighteen Nalian Miles long, and ſix broad. 
It is divided into ſeven Provinces, viz. 


Groningen, J (Groningen. 
Frieſland. Leuurden. 
Over-Iſſel, Chief Deventer. 
Gelderland, ＋ ks J Gelders. 
Utrecht, owns Utrecht. - 
Zealand, Middleburg. 
Holland, : Amſterdam. : 


Of MUSCO VT 


T is ſituated between the 46 and 110 Deg, 
of Longitude, and between the 45 and 72 
Deg. of North Latitude. 

It is bounded on the North with the Northers 
Ocean, on the South with Little Tartary, Geor- 
gia, and the Caſpian Sea; on the Eaſt with 
Tartary ; and on the Weſt with Poland and 
Swedeland, 

| It 
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It is about 1360 Ttalian Miles long, from 
the South Parts of Aſtracan, on the Frontiers of 
Aſia, to the Mouth of Oby, North; and about 
1230 broad, from the Frontiers of Poland, 
South Weſt, to the River Oby, North Eaſt. 

This vaſt Country, as Authors obſerve, 
bears many different Characters, but ſcarce in 
any, a good one : On the North and South 
Eaſt Side oyer-run with Mountains ; on the 
reſt, for the moſt part, with Woods and Mo- 
raſſes ; on the North all Wilderneſs, and cold 
to Exceſs ; on the South fertil, and hot to Ex- 
ceſs; in both unwholſome and unpleaſant, 
and, which adds to the Unhappineſs of it, 
generally inhabited by a People degenerate 
(for want of Learning and Inſtruction, but of 
late much improved 1n both) into all the Cor- 
ruptions of Nature ; but by the Favour of 
good Rivers, with which it abounds, it has a 
yaſt Trade with Pera and the Eaſtern Coun- 
tries; and, by Sea, with Europe, which brings 
it in vaſt Revenues. 

The Rivers are, the Oby, the Kama, the 
Volga, the Tanais, the Dwina, the Nuper. 

The Lakes are, the Belſeſevro and the I- 
men, 

The chief Mountains are, the Raphean on 
the Borders of Asa, and Mareghar on the 


Frontiers of Tartary, and the Hyperborean 


Mount. 
Muſcovy. is divided into 37 Provinces, the 
chief of which are 14, viz. 


E Firſt, 


— a——_——_ —— re ett —— — 
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Firſt, in the North. 


Triens, A (Triens. 
Kargapol, Kargapol. 
Dwina, | Chief S. M. Archangel. 
Condora, = 1 irgatouria. 
Siberia, Owns \ Tobol. 
. Obdora, Berezow. 
Vologda, 3 Vologda. 
Secondly, in the South. 
Mordowitz, N / — 
Caſan, 1 Caſan. 
Kifinovogrod, Kii Pnovogrod.. 
Volodimir, Chief, Volodimir. 
Moſcow, « X Moſcow. 
Aſtracan, Aſtracan. 
Novogorodweliki, Nuovogorodwelikz. 
Pleskow, Pleskow. 
Severia, F \ Novogrod-Sewaski. 


Of SWEDEN. 


T is ſituated between the 32 Deg. 30 Min. 

and the 5o Deg. 30 Min. of Longitude, 
and between the 55 Deg. 51' and the 68 Deg. 
52 Min. North Latitude. 

It is bounded on the North with Lapland, 
on the South with the Baltick and Part of 
Muſcovy, on the Eaſt with Muſcovy, and on 
the Weſt with the  Defrine Hills that part it 
from Norway. It is about goo [talian Miles 


long, and $10 broad; the chief Place 1s 
Stockholm. 


'This 
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This Country, as well as the two following, 
is a very mountainous, barren, cold Country, 
full of Woods, Rocks, Lakes, Gulfs, Sc. ex- 
cept in the South Parts, which are ſaid to be 
of a very temperate Air, and abundantly 
fruitful : But it has, of old Time, been ſo 
fertil of People, that it ſent vaſt Numbers in- 
to foreign Parts, ſo that, as Mr. Gordon in his 
Geographical Grammar obſerves, it may be 
juſtly ſtyl'd, the Store-houſe of Nations. 


Chief Lakes are, 


D'Onega, Oſero. 
Ladoga, Chief ) Notsberg. 
Yen. Towns ) Carolſtad. 
Weter, Ealkoping. 
Swediſh Iſles are, 
Oceland, [ Borkholm. 
Gothland, Arenberg, 
Dagho, Chief Padan. 
Oeſal, Towns ) Arensberg. 
Aland, Caſtelholm. 
Bornholm, i Nex. 


Of DENMARK. 


T is a Peninſula, and 1s a Promontory on 
the ren Part of Germany, which runs 


out between the Baltick and the German Sea, 
and is fitudted between the 3 and 33 Dag. 
E 2 
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of Longitude, and between the 54 Deg. 10 
Min. and 58 Deg. of North Latitude. 

It is bounded on the North and Eaſt with 
the Baltick, on the South with Germany, and 
on the Weſt with the German Sea; it is about 
180 [/talian Miles long, and about 100 broad 
in North Jutland, but in fome Parts it is not 
above 3o over. 

The chief Lakes are, Vennoe, Silenter, and 
 Wiſien. | 
Chief I/lands belonging to Denmark. 
Cofenhagen, chief 


* 

Seeland. City of the Danes. 
Funen, | Odenſee. 
Langland ner | Ruthkoping. 
Laland, f 2 Nax lot. 
Falſter, Nikoping. 
Mona, Steg. 
Femeren, Berg. 
Alſen, / \Sonderberg. 

Of NORWAY. 


T is ſituated between 58 Deg. 30 Min. and 

72 Deg. of North Latitude, and between 
the 25 and 45 Deg. of Longitude. 

It is about 1000 Talian Miles long, and 
240 broad. It is bounded on the North with 
the North Frozen Ocean, on the South with 
the Baltick, on the Eaſt with Sweden, and on 
the Weſt with the German Sea. The chief 


City 1s Bergen. 
Hands 
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Hands belonging to Norway. 


Carmen, 1 7 gon 
Kilteren, — 


Sanien, 
„ 
wy; Places * rfor 7 


Groenland, 
Friezland, 
Iceland, 


 Shalbott 


— 


Of GREAT-BRITAIN. 


Reat- Britain is ſituated between the 14 
and 22 Deg. 30 Min. of Longitude, and 
between the 50 Deg. 30 Min. and 59 Deg. of 
North Latitude. | | 

Great-Britain is divided into three Parts, 
viz. England, Wales, and Scotland, of which 
in their proper Order. 


Of ENGLAND. 


England is from North to South about 320 
Miles, and from Eaſt to Weſt about 290 
Miles, and is, in general, a fine Country, be- 
ing mountainous on the Outſide, but within- 
land generally level, champaign, and well wa- 
tered, abounding with Corn and Cattle, of a 
good and temperate Air, and inhabited by a 
People of a good natural Diſpoſition, of good 
Parts, and famous for their Courage. 

It is divided into Six Circuits, vi. 


E 3 Weſtern 
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Weſtern Circuit, | Salisbury. 
Oxford De. Oxford. 
Home Chief ) Canterbury. 
Norſolk [ Towns] Norwich. 
Midland — Lincoln. 
North ——— _ _ York. 


Weſtern Circuit contains, 


Cornwal, Launceſton. 
Devonſhire, | Exeter. 
Dorſetſhire, Chief Dorcheſter. 
Hampſhire, Towns] Wincheſter. 
Somerſetſhire, | Briſtol. 
Wiltſhire, Salisbury. 
Oxford Circuit contains, 
Berkſhire, A Reading. 
Oxfordſhire, Oxford. 
Gloceſterſhire, | | Gloceſter. 
Monmouthſhire, \ Chief Monmouth. 
Herefordſhire, Towns Herefurd. 
Worceſterſhire, Worceſter. 
Staffordſhire, Stafford. 
Shropſhire, 8 CShrewsbary. 
Home Circuit contains, 
Eſſex, T Colcheſter. 
Hertfordſhire / a: c \ Hertford. 
Kent, — hief Canterbury. 
Surry, ons Southwark. 
Suſſex, Chicheſter. 


Norfolk 
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Norfolk Circuit contains, 


Norfolk, Norwich. 
Suffolk, | Ipſwich. 
Cambridgeſhire, Chief ) Cambridge. 
Huntingdonſhire, (Towns ) Hluntingdon. 
Bedfordſhire, Bedford. 
Buckinghamſhire, Buckingham. 
Midland Circuit contains, 
Lincolnſhire, I Lincoln. 
Nottinghamſhire, Nottingham. 
Derbyſhire n 
Rutlandſhire, ; Chief { Okeham. 
Leiceſterfhire, Towns Leiceſter. 
Warwickſhire, Warwick. 
Northamptonſhire, C Northampton. 
North Circuit contains, 
Yorkſhire, 8 ¶ Jork. 
Durham, [dem. 
Northumberland, | Chief Newcaſtle, 
Lancaſhire, Towns] Lancaſter, © 
Weſtmoreland, | Appleby. 


Cumberland, CCarliſle. 
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Of WALES. 
Wales 1s a Principality, and 1s divided into 


four Circuits, each comprehending three Coun. 


ties : 
Firſt, 
Denbeighſhire, Chief Denbeigh. 
Flintſhire, rcd js. Aſaph. 
Montgomeryſhire, Towns Montgomery. 
| Second, 
Angleſey, . > C Beaumaris, 
Carnarvonſnire, | Chief 9e. 
Merionethſhire, Towns ( Hurlech. 
Third, 
Cardiganſhire, Chief Cardigan. 
Caermarthenſhire, 60 e 4 Caermarthen. 
Pembrokeſhire, own (Pembroke. 
| Fourth, 
Radnorſhire, Chief Radnor. 
Brecknockſhire, bi 1 a 
Glamorganſhire, ons (Cardiff. 


Of SCOTLAND. 


Scotland is bounded on the North with the 
North Sea, on the South with England, on the 
Eaſt with the German Ocean, and on the Weſt 
with the Jriſh Sea; it is in length about 250 
Italian Miles, and in breadth about 1 80. 


It 
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It is a Country vaſtly capable of Improve- 
ments, and abounds with Paſture: and Corn, 
but for the moſt part, is a very mountajnous 
barren Soil, and of a very cold Air; but 
what it wants in Richneſs of Soil it makes 
amends for in its Inhabitants, who are gene- 
rally of good natural Parts, and univerſal 
Education: It is divided into two Claſſes, viz. 
Suth the Frith, chief Town Edinburgh ; and 
North the Frith, chief Town Aberdeen. | 


South Claſs comprehends, 


Galloway, 1 ( Kirkudbright. 
Nithiſdale, Dumfries. 
Anandale, Annand. 
Ethdale with Eaſ- — 
Lidiſdale, ¶ dale, Hermitage. 
Tivivotale, Jedbourg. 
The Mers, Dans. 
Lauderdale, Lauder. 
Tweedale, - Chief Peeblis. 
Clydeſdale, = J. Chie { Gliſcow 
Kyle, en 
Carrick, AN Bargenny. 
Lothian, Edinburgh. 
Sterling, | 4laem. 
Renfrew, Idem. 
Cuningham, J 
Boot, othſey. 
Yes of Arren, JT 
Peninſ. of Cantyre.s \Kilkeran. 


North 
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North Claſs comprehends, 


Fife, 
Monteith, 
Lennox, 
Argile, 
Perth, 
Strathern, 
Broad-Albain, 
Lorn, 
Merns, 
Angus, 
Gaury, 
Athole, 
Marr, 
Badenock, 
Locabar, 
Buchan, 
Bamfe, 
Murray, 
Ros, | 
Sutherland, 
Strathnaver, 
Caithneſs, 


— 


| 


| 


_—_—_ 


{8t. Andrews. 


Daumblain. 
Dumbarton. 


Innerara. 
Jem. 


re 


Dunfafae. 
Bervey. 
Dame. 
3 lair. 
Aberdeen. 
Riven. 
Innerlocky. 
Peterhead. 
dem. 
Elgin. 
alu. | 
Dornock. 
 Strathy. 


Wick. 


Of IRELAND. 


Reland is ſituated between the 7 and 12® 10 

of Longitude, and between -the 51 and 55 
25 Min. of North Latitude, 
North to South 265 Mile, and from Faſt to 


Deg. 


Welt about 150 Miles. 


and is from 


„ granny ee . me Aw ___ 
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It is in general but an indifferent Country, 
in ſome Parts fertil and pleaſant, about the 
fame Degrees of Heat and Cold as England, 
mix'd with Mountains and Champaign, and 
provided with good Rivers ; but for the moſt 
Part very full of Lakes, Woods, and Morals, 
which render it, in thoſe Parts, unpleaſant 
and unwholſome ; but it is inhabited by a Peo- 


ple of noted Courage. 


Provinces, vis. 


It 1s divided into four 


Province of Lemfter contains 


Louth County, 
Dublin, 
Wicklow, 
Wexford, 
Longford, 
Meath County, 

| King's County, 
Queen's County, 
Kilkenny, 
Kildare, 
Caterlagh, 


y 


' Drogheda. 
lem. 

Idem. 
Idem. 
dem. 
Molingar. 
Phili pſtone. 


Mariburrow. 


| Idem. 


Idem. 


dem. 


Province of Ul/ter contains 


Down County, 
Armagh, 
Monogon, 
Caven, 

Antrim, 
Londonderry, 
Tirone ney 
Fermanath, 
Dunnagal, 


Chief x 
Towns] 


Doron. 


dem. 

Idem. 

Idem. 
Carrickfargus. 
Idem. 
Dungannon. 
TuntsRilling. 


dem. 


Province 
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Province of Connaught contains 


Letrim, Idem. 
Roſcommon, : Athlone. 
Galloway, 185755 n 
Maio County, Maio. 
Slego, lem. 


Pro vince of Munſter contains 


Tipperary, " Clonmel, 
Waterford, _ 1] Zdem. 
Clare County, Chief dem. 
Limerick, Towns] [dem. 
Cork County, [adem. 
Kerry, Dingle. 


Of the leer IS E of England, Scotland, 
and Ireland. 


'THERE are great Numbers of Iſles off the 
Coaſt of England, the Chief of which are; 
1. On the Eaft on the Mouth of the Thame; 
and Medway off Feverſham, the Iſle of She- 
fey. 2. On the North Eaſt of Kent off Sand- 
wich, the Ile of Thanet. z. On the Weſt 
of St. Bees Head in the Jriſh Sea, is the Iſle 
of Man. 4. On the Weſt in the ſame Sea 


of Bangor, the Iſle of Angleſey. F. On the 


Weſt in St. George's Channel off the Land's 
End, the Sorlings, or the Iſles of Scilly. 6. On 
the South in the Channel of Weymouth in Dor- 
ſetſhire, the Ile of Portland. 7. In the ſame 
Sea of Southampton in Hampſhire, the Iſle of 


Wight 5 


© ww 


2 
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Jight On the South of Portland on the 
Coaſt of France, the Iſles of Guernſey, Ferſey, 
and Alderney. | 
| The leſſer Iſles of Srotland are very nume- 
| rous; of the Orcades 26 are inhabited, beſides 
many others which are not ; and the Weſtern 
Iſles above 300. Of the Orcades the Chief are, 
Hoy, Mainland, Sapinſha, and We - ai Of the 
Iſles of Shetland, Mainland, and Zell. And 
of the Weſtern Iles, Lewes, Wiift, Sky, Mul, 
Jura, and Ila. = 

The chief Mountains in Britain are, the 
Grampion Hills in Scotland, the Cheviot Hills 
between Scotland and England, the Malvern 
and the Peak in England; the Snom Down and 
Plinlimmon in Wales; and Knock Patrick in 
treland. 

The chief Rivers are, in Scotland, the Tay, 
Clyd, Spey, Dee, and Don. 

In England; the Thames, Severn, Humber, 
Tyne, Medway, and Cam. 

In freland; Shannon, Lee, Blackwater, Bar- 
row, and Boyn. | 


SE CT. 
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e 


Containing the Diviſions of As 1 A. 


IA is bounded Eaſtward by the Eaſtery 
or Pacifick Ocean, lying between it and 
America, Southward by the Iudian Ocean; 
Weſtward, it is ſeparated from Africa by the 
Red Sea; the Mediterranean Sea, and the Ab. 
mus, lying between them : From Europe by 
the Bounds already mentioned in the Deſcrip- 
tion of Europe It is ſituated between the 55 
and 180 Deg. of Longitude, and between the 
I and 72 of North Latitude; and is about 
6460 Tralian Miles long, and 4320 Miles 
broad, and is generally divided into fue priv- 
cipal Parts, vis. 


Tartary, Cbhancbalu. 
China, : Pekin, or Xuntien, 
(Chief 2 
India Ara. 
) Towns ) 72> 
Perſia, / 1ſpahan. 
Turky 1 Aſia, > Aleppo. 


To theſe add the AMfatick Iſlands; of each 
in their Order, 


of 
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Of TARTARY. 


T is ſituated between 77 Deg. 10 Min. and 
163 Deg. 13 of Longitude, and between the 
37 and 75 Deg. of North Latitude. 

Its Length from Eaſt to Weſt is about 3000 
Miles, and Breadth from North to South about 
2250. 

And it is, in general, a very unpleaſant, 
barren, unwholſome Country, of a very cold, 
moiſt Air; in moſt Parts full of Mountains, 
Woods, Lakes, and Deſarts; produceth ſome 
Rice, and ſome Graſs for Feeding, but abounds 
with neither; and is very ill proyided with 
Rivers: It is divided as follows; 


[ 


Kathay, Chambaly. 
Turkeſtan, T hibet. 


Zagathay, By hief Q Sumer band. 
Tartaria Proper, 1 } Mongul. 
Tartaria Deſerta, Cumbalich. 


Its LAKES. 


It has been obſerved, that though T7ar- 
tary is not well watered by any great Num- 
ber of large Rivers, it is in ſome meaſure 
made ample amends by the Number of large 
Lakes, with which it abounds more than any 


yet known Country of the World ; which are 


as follow; 


Carantia, 


+ 


* 
— ß 9 
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Carantia, Carantia. : 
Bervan, Chief N Bervan. 
Tzejora, Towns YTZejora. 
'Tchma, Tchma. 


Of CHINA 
HINA is ſituated between 118 and 141 
Degrees of Longitude, and between 20 
Deg. 30 Min. and 41 Deg. 10 Min. of Lati. 
Zude ; and 1s in Length, from North to South, 
about 1380 Miles, and in Breadth, from Eaſt 
to Weſt, about 1260 Miles. It is bounded 
on the North with Great Tartary, on the 
South with the [:dian Sea, on the Eaſt with 
the Sea of China, and on the Weſt with India. 
China is, in general, one of the fineſt 
Countries of the World ; of an Air, for the 
moſt part, temperate, and of a Soil rich, for 
Corn, Wine, and Fruits ; and in the Moun- 
tains for Gold and Silyer Mines ; well watered 
with Rivers, and provided with Lakes, well 
ſtock'd with good Fiſh. It is divided into the 
following ſixteen Provinces; 


North comprehends 


Leaotung, Leaoyang. 
Rantung, Chinan. 
Peking, Chief | 1dem. 
Tanſi, Towns Taiyven. 
Honau, Kaijung. 
Xenſi, gan. 


South 
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South comprehends, 

Nanking, A ( Kiangnan. 
Chekiang, | Hangchew. 
Kiangſi, Nanc hang. 
Fokien, | Fochew. 
Huquang, Chief LW 
Quantung, 'Towns\ Duanchen. 
Suchuen, Ckingtu. 
Queicheu, Duetyang. 
Quanſi, | Puilin. 
Junnan, ) dem. 

Of INDIA. 


N D IA is between the Longitude of 92 
Deg. and 131, and Pts 8 Deg. 12 
Min. 40 Deg. of North Latitude; and is in 
| Length, from North Weſt to South Eaſt, 
about 1680 Miles, and in Breadth, from 
North to South, about 1690 Miles. ; 
Ibis vaſt complex Body, under the Title 
of India, comprehends all between Per/fia and 
China, and has many very great and diſtin& 
Kingdoms, but all reduceable to the three 
Diviſions in the following Table; 


Mogul, X FAnrri. 

WED \ Ganges, Chief ) Golconda. 
| Towns 

India G 1 

Sd nes, l. 


Of which in their proper Order. | 
1 of 
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Of the Mogul EMPIRE. 


Tr1rs Empire is hounded on the North 
with 7artary, on the South with the Indian 
Ocean, on the Eaſt with India on this Side the 
Ganges and Tartary, and on the Weſt with 
Tartary and Perſia The chief Kingdoms in 


it are, 


Delly, en. 
Agra, Chief ) [dem. 
Gururat, Towns Surat. 
Bengala, Leni. 


This Part of India conſiſts in the greateſt 
Extreams, for towards the North it is very 
cold, and very barren; towards the South 
very plentiful for Corn, Rice, and Fruits. 


INDIA within the Ganges is bounded 
on the North with the Mogul, on the South 
with the Indian Sea, on the Eaſt with the 
Gulf of Bengal, and on the Weſt with that of 
Mare Arabicum; and contains the Kingdoms of 


Decan, Goa. 
Galcond. Chief ) Dem. 
Malabar, Towns ) Calicut. 
Biſnagar, Idem. 


IND IA without the Ganges is bounded 
on the North with Part of the Mogul's Em- 


pire, 
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pire, on the South with the Streights of Ma- 
lacca, on the Eaſt with the Gulf of Tonquin, 


and contains the Kingdoms of Wit | | 


Pegu, | 51} [dem. 
Tonquin, (Chief 2 M 
Cochinchin, (Towns) Alem. 
Siam, lem. 


IN DIA, taken together, may juſtly be 
ſaid to be an Abridgment of the whole 
World, containing ſomething of the beſt and 
worſt of all the other Parts, viz. The Trea- 
ſures of America, the Garnery of Europe, the 
Mountains, Heats, and Serpents of Africa, 
and more Toys, Pearls, precious Stones and 
Diamonds than all the World beſides. 


Of PERSIA. 


ER SIA is bounded on the North with 
Georgia, the Caſpian Sea, and Tartary ; on 
the South with Arabia; on the Eaſt with da, 
and on the Weſt with Turkey in fa; and is 
between 70 and 97 Deg. of Longitude, and 
between 25 Deg.' 40 Min. and 44 Deg. 30 
Min. of Latitude; and is from Eaſt to Weſt 
about 1440 Miles, and from North to South 
1260 Miles. 

Few, if any, Countries in the World, bear 
lo different a Character as this; the North and 


F 2 Eaſt 


68 A Compendium of Colmography. 


Eaſt Parts being very mountainous, fandy, 
and deſart; the South and Weſt a level and 
rich Soil, but:ifor ſeveral Months extremely 
hot: But in general, is ſaid to be a fine 
Country, abounding with all the Pleaſures, as 
well as the Neceſſaries of Life; and the Peo- 
ple are naturally civil and of good Senſe: It 
is divided into many Provinces, but chiefly 
the following; 5 e 


North comprehends 


Scirvant, H IF Chief Derbent. 
Giuland;: +: 1S | 1 it 77 
Cheraſſan, owns Heret 
+ Middle comprehends 

Erach, er ( 1ſpahan. 
Sableſtan, 879 eg 
Sigiſtan, Sitæiſtan. 

South comprehends 
Cuſiſtan, Suſa. 
Fars, | Chief Y Schiras. 
Kirman, Towns Y Gombroon. 
Macran, [ 7:22. 


Of TURKEY in ASIA. 


1 T is bounded on the North with the Euxine 
Sea, on the South with the Arabian Sea, 
on the Eaft with Perfia and the Perfan Gulf, 
and on the Weſt with Egypt; and lies be- 
| tween 
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tween 48 and 82 Degrees of Longitude, and 
between 13 Deg. 30 Min. and 45 Deg. 30 
Min. of Latirude ; and is, from South Eaſt to 
North Weſt, about 2100 Miles long; and 
from North to South, about 1740 Miles 
broad. 

It may be juſtly ſaid of this Country, that 
where it is good, there is none better; and 
where 1t 1s bad, there is none worſe, For in 
Natolia, Syria, Georgia, and Arabia Felix, it 
is, for the moſt 2 a very good Country, 
of a rich Soil, for every thing for the Nou- 
riſhment and Pleaſures of Life. 

But it is, in general, mountainous, and in 
other Parts, a very barren Soil and unwhol- 
ſome Air, lying waſte and uncultivated, or, 
which is worſe, inhabited by a barbarous 
People, the Saracens or Wild Arabs. It is ge- 
nerally divided into fix Parts, viz. 


Natolia, Burſa. 
Arabia, Medina. 
Syria, Chief 0 Aleppo. 
Diarbeck, Towns) Bagdat. 
Turcomania, Arzerum. 
Georgia, y Teftis. 


Of the Aſiatick Iſlands. 
T H E lands that belong to Aſia are 10 


very numerous, that, perhaps, one twen- 
tieth Fart of them have hardly been eyer ſeen 


F 3 by 
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by any European, and of conſequence the Ac. 
counts of them muſt be very uncertain, they 
are by ſome reckon'd to be about 1 50,000 in 
Number, but that Account muſt needs de- 
pend only upon Conjecture; but ſome that 
are large and peopled are very well known, 
and are as follow; 


Japan Iles, 
Tonſa . « Joſa. 
Japan Y Ea Meaco. 
Bongo, © OWNS C Bongo. 


Theſe are, for the moſt part, very moun- 
tainous and wood-land, and of a cold Air, 
but very wholſome ; and of a plentiful 
Soil, rich in Gold and Silver, &c. Near to 
which joyns the Ifland of Formoſa, about 51 
Italian Miles long and 45 broad. | 


Philippine Iſles. 
Lucon, e [dem. 
Mindanao, Chief ) lem. 
Pulcan, Towns 
Achan, | em. 


Theſe and many more about them are ge- 
nerally bleſſed with a good Soil for Corn, 
Rice, Fruits, Sugar, Spice, and ſome with 
Gold. SSH) N | 


| 'T here 
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There are likewiſe a vaſt Number of Iſlands 


off the Coaſt of Malabar, which are called the 
Maldivian Illes; the Chief of which are, 


Ceylon, Chief {I Candea. 
Male, ( Towns 


The Maldives, though many of them are 
under the ſame Parallel of Latitude, yet are 
of a very different Nature, and are generally 
hot, and barren of eyery thing, except Cocoa- 
Nuts and ſome other Fruits. But Ceylon is fo 
| fruitful of Corn, Oc. ſo pleaſant and health- 
ful, that the Indians have named it, the Land 
of Delights. 


Iſlands of Sundi are, 


Sumatra, Achem. 
Java, — Fee. 
Borneo, Ons C Borneo. 


Theſe Iſlands make generally a very plea- 
ſant Landskip, and are of a very fruitful Soil 
for Corn, Fruits, Spice, Paſture, &c. and are 
therefore reckon'd ſome of the Chief of the 
Spicy Iflands, and are not without Gold and 
Silver. 

The Molucca or Spice Iſlands are very ma- 
ny in Number, the Chief of which are, 


F 4 Celibes 


A 


»2 A Compendiwis of Colmography, 


od 


Celibes, _ Idem. 
Gilola, Idem. 
Cerum, Chief } Cimbelb. 
Flores, Towns | Luſitaia. 
Amboyna, Idem. 
Timor, 


Theſe Hands, by their Situation, muſt be 
extremely hot, and the Air is generall 
eſteem'd very unwholſome, and the Soil bar. 
ren of Corn and Paſtures, but abounding in 
rich Spices and Mines of Gold, 


There are, beſides theſe, many other large 
and populous Hands near the Continent of 
Aſia, of which the Europeans know but little, 
and what Accounts we have yet of them are 
little better than Conjecture. 


The chief Mountains in Aſia are, the Imaus 
in Tartary, the Caucaſns between Tartary and 
the Magul's Empire, the Taurus, reaching from 
Eaſt to Weſt of all Aa, and Adam's Pike in 
the Iſland of Ceylon. 

The chief Rivers in 4a are, the Indus, 
Ganges, Oby, Tygris, and Euphratey. 
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r. . 
Containing the Diviſions of AFRICA. 


A FRICA is ſituated between the 3 and 
z Deg: of 3 and between the 
35 Deg. 30 Min. North, and 35 Deg. 30 Min. 
South Latitude; and is bounded on the North 
with the Mediterranean Sea, on the South with 
the Erhiopick Ocean, on the Eaſt by the 
Iſthmus of Suez and the Red Sea, and with 
the Weſtern Ocean on the Weſt : It is about 
4800 Italian Miles long, and about 4.200 broad. 
The chief Rivers of which are, the Nile, the 
Niger, the Nubze, the Zain, and the Zambre; 
and the Mountains thoſe of Atlas and Tene- 
rig; and is generally divided into the follow- 
ing Kingdoms; 


Barbary, \ Fes. 
Egypt, | Alexandria. 
Bildulgerid, | Dara. 
Sarra, ] Zunsiga. 
Landof the Negroes 0 Chief 0 Tombute. 
Suiney r, Towns | 4-44. 
Nubia, | | Duncala. 
Ethiopia Interior, | Camur. | 
Ethiopia Exterior, \Monomotapa. 


Of each of which in their Order. 


of 
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Of BARB ART 


B4 RB ARY is ſituated between the 8 
and 60 Deg. of Longitude, and between 
the 28 Deg. 25 Min. and 35 Deg. 30 Min. of 
Latitude; and is bounded with the Mediter- 
ranean on the North, with Mount Atlas on the 
Eaſt, and with the Kingdom of Barca, and 
on the Weſt with the Atlantick Ocean. 

This Country, though mountainous and 
woody, is the beſt, next to Egypt, of all 
Africa, lying upon the Sea: The Air tem- 
perate, and the Soil rich, and fit for Corn, 
Wine, Fruits, and Paſture, and well watered 
about the Coaſts with ſmall Rivers. 

It is divided into fix Kingdoms; which 
are, 


Morocco, Idem. 
F ez, : Idem. 
Algiers, Chief } dem. 
Tunis, Places ] Adem. 
Tripoli, Idem. 

R 


G Z P is ſituated between the 59 Deg. 
20 Min. and 67 Deg. 30 Min. of Longi- 
tude, and between the 21 Deg. 30 Min. and 
31 Deg. 50 Min. of North Latitude; and is 
bounded 
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bounded on the North with the Mediterranean, 
on the South with Nubia, on the Eaſt with 
Afia and the Red Sea, and on the Weſt with 
Barca and Barbary. 

This Country, eſpecially about the Nile, is 
one of the moſt plentiful Countries of the 
World, that River enriching the Land that 
lies upon it extremely; but the inland Coun- 
try on both Sides is very ſandy and barren, 
and lyes waſte, and deſtitute of all Water, 
| except a few Springs; and the Air is very hot 
and unwholſome: It is divided into the Pro- 
yinces f 


Erife, Alexandria. 
Bactria, Chief ) Cairo. 
Satrid, Towns ) /dem. 
Coaſt of Red Sea, Cofym. 


Of BILDULGERID. 


T is ſituated between the 50 and 6o Deg. 
of Longitude, and between the 21 Deg. 45 
Min. and 32 Deg. of North Latitude ; and is 
bounded on the North by Barbary, on the 


South by a very great Deſart, call'd, the 


Deſart of Zaara; on the Eaſt by Nubia and 
Egypt, and on the Welt by the Atlantick 

Ocean. 
This Country is generally very barren and 
ſandy; and very hot, eſpecially, in the Deſart 
of Zaara, where Trayellers are often put to 
great 


— 24 * — _- — — — — — — 
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great Extremities; but yet to the Natives the 
Air is ſaid to be wholfome, and in the Vale; 
of Billulgerid, the Soil is accounted very 
fruitful : It is divided into the Provinces of 


22 4 (72/7 | 
ara, ara. 
Segelmeſ: 1 Segelmeſs. 
Tegredrin,. . .. | ef 95 
Zeb, Towns | 7eulacher. 
Bildulgerid, Bp Capheſa. 


Deſart of Barca, \ 


Of Sara or Negroland, and Nubia. 


EGROLAND is between the 3 and 


8 and 23 Deg. of North Latitude; it is hound- 
ed on the North with Zaara, on the South 
with Guiney, on the Eaſt with Nubia, Borno, 
and Biafar, and on the Weſt with the Atlau- 
lick Ocean. 

Nubia is ſituated between the 48 and 6, 
Deg. of Longitude, and between the 10 and 
23 Deg. of South Latitude; and is bounded 
on the North with Egypt and Barcu, on the 
South with Ethiotia and Abyſſina, on the Eaſt 
with Egypt, and on the Weſt with the Deſart 
of Zaara. 

Each of theſe Countries hath a River which 
much enriches the Parts that lie about it, but. 
in other Parts they are both barren . 
| | ut 


A ww ww 4 5 


44 Deg. of Longitude, and between the 


»D Oo 
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but Nubia is much the worſt, and is, as well 
as Negroland, very mountainous. 75 

But Negroland is, in general, very rich in 
Corn, Cattle, and Gold, and is accounted very 
wholſome to live in, inſomuch, that the People 
from other Parts repair to it to recover their 
loſt Health: It is divided into the Provin- 
ces of, 5. 8 ; 


Genahoa, - | 
Galala, 
| Tombute, 

Agades, 
G 
Caſſena, 
Guangara, 
Melli, 
Mandinga, 
Gago, 
Guber, - 
Legreg, . 
Zanfara, 


Chief 5 The fame with 


Towns the Provinces. 


Of GUINET. 


T 1s ſituated between the 9 and 36 Deg. 
of Longitude, and between the 4 Deg. 40 
Min. and 12 Deg. 25 Min. of South Latitude ; 
is bounded on the North with Ethiopia and 
Negroland, on the South with the Ocean, on 
the Eaft with the Kingdom of Bjafor, and on 
the Weſt with the Atlantick Ocean. 


It 
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It is very hot, and were it not for that, it 
would be a very fine Country, the Soil being 
very rich, and fit for Corn, Rice, and Paſture, 
and the Rivers and Mines very rich in Golg 
and Pearl; but the Air is very unwholſome for 
Strangers to live in, and vaſt. Numbers of 
Europeans dye there in the Factories upon the 
Coaſts : It is divided into three Parts, as, 


Benin, Chief & Arda. 
Malequette, on Timan. 
Guiney, Tabe. 


TX Interior Echiopia, or the Kingdom of 


I 


the Abyſſins. 


T is 8 between the 48 ch 74 Deg, 

of Longitude, and between the 14 South 
and 20 of North Latitude; and 1s bounded 
on the North with Egypt and Nubia, on the 
South with the Empire of Monomugi, .on the 
Eaſt with the Coaſt of Zanguebar, and on the 
Weſt with Congo and Biafar, &c. 

In the Parts which lie upon the Nile, it is 
a very rich Country, but thoſe that lie re- 


mote from it are barren and deſart, and of 


a very hot Air: It is diyided into the Pro- 
vinces of, 


Barnagaſſo, 


r Go Rs 
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Barnagaſſo, )  Barva. 
Tigremahon, Carhumo. 
Dobaſſat, Dobas. 
Fatigar, | Chief Fatigar. 
Anyote, Towns Amara. 
Amara, Idem. 
Beleguanze, [dem. 

Ba gamedr L * ay \ Idem. 


of ETHIOPIA EXTERIOR. 


T is ſituated between the 34 and 80 Deg. 
of Longitude, and between the 19 North, 
and 35 of South Latitude; and is bounded on 
the North by Abyſſiuo, Negroland, and Egypt; 
on the Eaſt, Weſt, and South by the Ethio- 
pick Ocean. 

There is a great Variety in this Country, 
according to the Situation of it, Monomugi and 
Monomotapa are temperate and fruitful, and in 


Zanguebar it is very unwholſome : It is divi- 


ded into the Kingdoms of, 


Biafara, Idem. 
Loango, Chief ) Idem. 
Congo, Towns ) St. Salvador. 
Angola, 1dem. 

And the Empires of, 
Monomugi, Chief \ Camur. 
Monomotapa, Towns } {/dem. 


And 
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; And the Coaſts of, 


Cafres, 2 800 Chfala. 
Zanguebar, (Chief Melinda. 
Ajan, Towns ) Brava. 
Abex. Ereno. 


> 


The Iflands of Africa are thoſe of Mada- 
gaſcar, St. Maurice, Bourbon, and Zocotora, 
which lie off the Coaſt of Zanguebar ; that 
of Madagaſcar is the largeſt in the World, 
being 990 Miles in Length, and 3oo in 
Breadth, © LE 
Thoſe on the Weſt of Africa are, the Ma- 


I 


deras, Cape de Verd, and Canary lands; 
St. Helena, and St. Thomas. _ 
a Madera Iſles. | 

Madera, Chief Fung hale. 

Porto Santo, 0 1 . 2—— Santo. 

La Deſerta, ot (onnn_—__ 

Cape de Verd Iſles. 
St. Anthony, I St. Cruz. 

St. Vincent, Great N. W. Bay. 
St. Lucia, | Beſt Haven. 
St. Nicholas, | Port of Pergicica. 
St. Jago, Chief &. Jago. 

Iſle de Sel, Towns Weſt Haven. 

Iſle of May, | Water Valley. 

Del Fuego, Hermitage. 

Brava, —— 

Bona Vitar, © — ' 

The 
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The Canary Ifles are about Fourteen in 
Number, the Chief of which are, 


Lancerota, Alem. | 
Forteventura, Calette de Fiſtes. 
Canar! la, Chief dem. 

Teneriffe, / Towns | St. Crus. 
Gomera, . 

Ferro, — 

Palma, Us: Crus. 


Theſe Iſlands are, for the moſt part, rich 
and fruitful for Corn, Fruits, Sugar and 
Wine, Sc. and Madagaſcar is well ſtor'd with 
Metals; but the Cape di Yerd Iſlands are ge- 
nerally unwholſome. 

There are ſome Iſlands on the North of 
Africa which belong to it; the Chief of which 
is the Iſle of Malta, 3 5 Miles long and 30 
broad, and is but a poor Soil, of a hot tultry 
Air, producing little but Cotten, Wool, Ant- 
ſeed, Cumminſced, Sc. but is well ſupply d 
from Sicily. 


CT: 
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| Sk 01. VL i 
Containing the Diviſions of AMERICA. 


MERTICA is ſituated between the 240 

and 348 Degree of Longitude, and be- 
tween the 63 of North and the 55 of South 
Latitude : It is about 75000 [talian Miles in 
Length, and 3360 Miles broad, though in 
ſome Places it is not above 60. 

The chief Rivers of it are, De la Plate, 
Amazons, Orinoque, and Canada; and the 
Mountains are thoſe of the Andes, which reach 
ſome thouſands of Miles, and Apalachin. It 
is divided into two Parts, 


and 


North America, 
Va. 5 
South America. 


North America 1s divided into five Parts, 
dia. 


Mexico, or New Spain, 
New Mexico, or Granada, 
Florida, 

Canada, 


Terra Ardlica. 
| | O 7 
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Of MEXICO or NEW SPAIN. 


M- XICO is fituated between the 2 54 and 
293 Deg. of Longitude, and between the 
5 Deg. 20 Min. and 29 Deg. 4 Min. of North 
Latitude; and is bounded on the North with 
Florida, on the South with the South Sea, on 
the Eaſt with Terra Firma and the Gulf of 
Mexico, and on the Weſt with the South Sea. 
It is about 2460 Miles long, and 760 broad. 
It is a very fine Country, but ſomewhat 
mountainous, but for the moſt part cham- 
paign. The Air, though in the Torrid Zone, 
temperate and healthful, and the Soil rich for 
Corn and Fruit, and in ſome Parts for Gold 
and Silyer Mines ; well watered with Rivers 
and Lakes, and inhabited by a People natu- 
rally civil. It is divided into three great Parts 
or Audiences of 


Guadalajara, 
Mexico, 
Guatimala. 


The Provinces of Guadalajara are thoſe of, 


Cinaloa, St, Fran. 
New Biſcay, St. Barbara. 
Locatica, Chief Lacatecas. 


Chiameltan, 
Ralilco, 


St. Sebaſtian. 
C 0mpoſtella. 
G 2 The 


Guadalajara, | Towns em. 
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The Provinces of Mexico are thoſe of, 


Panuco, 
Mexico, 
Mechoacan, 


Los Angelos, 


Antequera, 
Tabaſco, 
Jucutan 


a 


] 


1 Chief 
Towns 


lem. 


Idem. 

Idem. 

laem, 

Idem. 
Port- Ro al. 
(Ai. 


The Provinces of GHuatimala are thoſe of, 


Soco Nuſco, ? { Guevetland. 
Guatimala, 6 | St. Pagod. Iden. 
Nicaragua, Eon. 
Coſta-riga, { Chief Carthago. 
Veragua, Towns Conception. 
Honduras | New Valladoli d. 
Vera-Pax, | Lem. 
Chiapa * \ Cividad Real. 
Of NEW MEXICO or GRANADA. 


1: E Extent of this Country 1s as yet but 
very little known; no good Account can 

given of the Soil or Product in General, 
1 where it is known, it is ſaid to be very in- 
different, dry, ſandy Ground, notwithſtanding 
which, the Air is ſaid to be temperate and 


wholſome. 


Its chief Town 1 is St. Fe. 


of 
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O FLORID 4. 


T is ſituated between the 269 and 294 
Deg. of Longitude, and between the 2 5 
and 40 Degree of Latitude, North. It is 
bounded on the North with Canada, on the 
South with the Gulf of Mexico, on the Eaſt 
with the Main Ocean, and on the Weſt with 
New Granada, and 1s in Length about 1200 
Italian Miles, and in Breadth 600. 

Florida. 18 generally a very fine Country, 
mountainous towards the Eaſt-End and Sea- 
Coaſts, but within Land, for the moſt Part, 
a fine plain Country, mixt with Woods, Law- 
rels, Cedars, Palms, and Cyprels, Sc. of a 
good temperate Air, producing fine Grain 
and Fruits, and has ſome Mines of Gold and 
Silver, and has ſome good Rivers and Lakes, 
but fill'd with Lions, Leopards, and Serpents, 
of a prodigious Size. 


It it divided into 43 Provinces, but being 


little known, their Names are not ſet down ; 
but there are 14 Spariſh and 5 5 us. ith Co- 


lonies mention'd. 


The Engliſh Colonies are thoſe of, 


Old Charles Town, 
Charles Town, 
New London, 
Cambake, 
Melilot. 

6 3 
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The Spaniſh Colonies are thoſe of, 


St. Matheo, 
St. Auguſtin, 
Arhalaqua, on the Ea. 
Oſſachile | 
Hirritique, 

Colima, | — 
Capaha, 

Coza, 

Taſcaluza 

Quigata, 

Rualitino, 

Chigus, | 
TWaquater, — 


Of CAN AD A. 


T is fituated between the 266 and 330 
Deg. of Longitude, and between the 40 and 
63 Deg. of North Latitude, and is bounded 
on the North with the North Sea, on the 
South with Florida, on the Eaſt with the 
North Sea, and on the Weſt with New Mexico. 
It is about 2700 Italian Miles long, and 1 500 
broad, | 
It is a Country which conſiſts of great Va- 
riety, but in general is a good Country, 
and agreeable to our Northern Conſtitutions, 
mountainous, marſhy, and rocky in many 
Parts, but has plenty of good Paſture, and 
- Corn Land, well water'd with good * 
| an 


) on the Nel. 
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and which produceth good Store of Grain and 


Fruits, and ſome Mines of Silver; and the 


Woods, with which it alſo abounds, are ſtock'd 
with good Veniſon. 


Canada 1s divided into North and South, 


the firſt of which 1s divided into Three Parts, 
and the laſt into Eight. 


In North Canada the Proyinces are, 


Canada, CEP 3 
New Britany, 8 Chief = —— 


New France, 


In South Canada are the Provinces of 


New Scotland, Port- Royal. 
New England, Boſton. 

New York, New 7ork. 
New Jerſey, Chief ) Elizabeth. 
Penſil vania, Towns Phuladelphia. 
Maryland, St. Mary's. 
Virginia, Fames Town. 
Carolina, J | Charles Town. 


Beſides which are about 75 Towns belong- 
ing to the Exgliſb. 


Of TERRA ARCTA. 


Un this Name are comprehended all 
the Countries which lie either entirely, 


or tor the moſt part within the Circle of the 
G 4 North 
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North Pole; ſuch as, Greenland,  Spitsbere, 
Nova Zembla, Terra Feſſa, New Denmark, 
New North Wales, and there is nothing yet 
certainly known of the Bounds, Extent, Situa- 
tion, or Nature of theſe Countries. 

The Iſlands of North America are pretty 
numerous, and lie on all Sides of it; the 
Chief of which are thoſe of Iceland, Greenland, 
Anticoſti, or Aſſumption, and the Iſle of New- 
foundland, the Ile of Manahatten, and Staten, 


Iſle of New-Zork ; the Hle of Bermudas, off of 


Carolina, and the Ifles of Lucayes or Bahama 
off of the Cape of Florida, the Iles of Cuba, Hli- 
ſpaniola, Famaica at the Mouth of the Gulf of 
Mexico, off of New Spain; and a little more 
Eaſtward are the Carribe I/lands off from Hi- 
ſpaniola and South America, with ſeveral other 
mall Iſlands; and on the Weſtern Side of the 


Continent are many more, the Chief of which 


are on both Sides the following, 


Iceland, L Stat holt. 
Aſſumption, — 
Newfoundland, Conception Bay. 
Manahatten, Neu-Zork. 
Staten J. > —— . 
Bermudas, ( Chief | ========== 
Cuba, Towns“ Havana. 
Jamaica, | Port- Royal. 
Hiſpaniola, . Domingo. 
Porto Rio, $t. Germans. 
California California. 
Long I. Y | Dover. 


Beſides 


. 
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Beſides theſe are the Cumberland I/tes, 
St, Thomas and Coco, Kc. 


Of the reſt of the CARIBBE ISLANDS. 


ff | are 'Thirt 
which are, 


Anguilla, 
Barbada, 
Antegoa, 
Montſerat, 

St. Dominica, 
Barbadoes, 

St. Vincent, 
Tobago, 


y in all, the Chief of 


St. Martin, 

St. Croix, : 
St. Chriſtopher, 
Nevis, 
Guardelupe, 
Marignante, 
Martinico, 

St. Bartholemew. 


Nigh theſe are the Leſſer Antilles, or Lee- 
ward I/lands, being Eight in Number, as 


follow, 


Margaritta, 
Bonayre, 
Curaſſaw, 
Tortuga, 


Trinadada, 
Urchila, 
Roca, 


Oruba, 
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Of SOUTH AMERICA. 
Ou America is divided into, 


Terra Firma, Paraguay. 
Peru, Chief ) ra Magellanica, 
Chile, | {Towns Terra Artica. 
Brazil, 3 
Amazons, | — 


Of TERRA FIRM A. 


T is fituated between the 293 and 32s 
of Longitude, and between 10 Deg. 4 
Min. and 2 Deg. 40 Min. South, and is — 1 
ed on the North by Mer del N ort, and the 
Bay of Mexico; on the South with Peru and 
Amazons ; on the Weſt with the Iſthmus of 
Darien in New Spain, and on the Eaſt with 
the North Sea; is about 1260 Miles long, and 

about 700 broad. 

It 1s in general but an indifferent Country, 
tho? the Soil is rich enough, both for Corn 
and Fruits, Gold and Silver, and ſome pre- 
cious Stones, and it has alſo good Rivers, but 
the Air 1s very hot, and the Mountains and 
Woods frequented by Wild Beaſts by Land, 
and the Rivers fill'd with Crocodiles, and the 
Natives barbarous and very Thieviſh; it is 
divided into the following Provinces, 


Caribans, 
15 


A Compendium of Coſmography. 91 


Caribana, FP: { Manoa. 

Guiana, | | Moapvere. 

Panama, | Idem. 

Cartagena, Idem. 

St. Martha, „e {dem. 

Rio de la hacha Eon Idem. 

Venezula, | 1dem. 

Andaluſia, Corduba. 

Paria, Malu Reguara. 

Granada, St. Fe di Bagula. 

Popayan, ) . Fe di Antiochie. 
Of PERU 


P E R lies between the 3 90 and 307 De- 
gree of Longitude, and between the 25 
Deg. 30 Min. of South Latitude, and 1 Deg. 
of North Latitude. It is in Length from 
North to South about 1440 Miles, and from 
Eaſt to Weſt about 48 Miles, and is bound- 
ed on the Eaſt by Amazonia, on the Weſt by 
Mer del Zur, on the South by Chili, and on 
the North with Terra Firma. 

It is a very rich fruitful Country, for Corn, 
Fruit, and Paſture, and has ſuch rich Mines 
of Gold and Silyer in the Mountains, that it 
may be juſty term'd the Treaſure of India; but 
withal it is very hot, and towards the Coaſt 
Barren and Defart, and ſubject to Earthquakes, 
and is divided into the Proyinces of, 


Poſto, 


- — -_- * —— 
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Poſto, 
Los Quixos, 
Pacamores, 
Quito, 
Peru, 
Los Carcas, 


Of the Land of AMAZONS. 


HIS vaſt Country is of uncertain Extent 

or Diviſion, and conſequently has no 
chief Town, being as yet known to the 
Spaniards by little more than the Name ; but 
the Parts of it that are known, are accounted 
a fine Country, and of a temperate Air. 


FERAZITL 


B RAZIL is ſituated between the 322 and 

346 Deg. of Longitude, and between 1 and 
23 Deg. of South Latitude, being in Length 
. North Eaſt to South Weſt about 160 
Miles, and from North to South 1380 Miles. 
It is bounded on the North by Terra Firma, 
on the South by Paragnay ; on the Eaſt by 
Part of the Main Ocean, and on the Weſt by 
Amazonia. 

A great Part of this great Country 1s yet 
undiſcovered, but what of it is yet known is 
a very fine Country, and a out the Sea Coaſt 

partly Mountainous and partly Champaign, 
of a good Soil for Fruits and Grain, well 
water'd 
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water'd with Rivers, and of a good tempe- 
rate healthy Air, without the Inconyenience 
of wild Beaſts, with which other Parts abound. 
It has no certain Diviſion, but the chief 
Towns are, 


H. Vincent Porto Seguro 
Santos St. Salvadore 
Angrados Reyes Pernambuco 
St. Sebaſtian Parayba. 
Spiritu Santo | 
of CHILI 


(, HIL is ſituated between the 302 and 
306 Deg. of Longitude, and between the 
25 Deg. 30 Min. and 44 Deg. of South Lati- 
tude, Its Length from North to South is 
about 960 Miles and from Eaſt to Weſt about 
200 Miles. 261 

It is bounded on the North by Peru, on 
the South by Terra Magellanica, on the Eaſt by 


Paraguay, and on ne Weſt by the South 
Ka. 


It is generally but an indifferent Country, 
for tho' the Vales on both Sides the Mountains, 
which run through the Middle of it, are of a 
good Soil for Grain and Fruits, and ſome of the 
Mountains rich in Gold and Silver Mines, yet 
in the Mountains, and many other Parts, it is 
of a very cold Air and barren Soil, diſturbed 
with frequent Earthquakes, and burning Vul- 


cano's, 


8 


— an — — — 
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cano's, which are very troubleſome to the In- 
habitants, and is divided into the Proyinces of, 


Chili Propria, Chief ago, 
Chili Imperial, C ovns Bu idia, 
Chucuito. Mandoſa. 


Of PARAGUAY. 


HIS Country lies between the Longitudes 

of 307 and 337 Deg. 40 Min. and be- 
tween the Latitude of 12 and 37 Deg. South. 
It is bounded on the North with {mazoria, 
on the South with Magellan, on the Eaſt with 
the South-Sea, and on the Weſt with Peru and 
Chili, it is in Length 1560 Miles, and in 
Breadth 1500 Miles. 

It is a good Country, of rich Soil and 
healthy Air, well water'd with Rivers, which 
fall from all Sides of the Mountains, and eſpe- 
cially with the rich River La Plata, which 
takes its Name from the Silver with which it 
abounds, and the Mountains are ſaid to be 
rich in Gold Mines. It i 1s divided into the Pro- 
vinces of { 


Guagra, f Cividad Real. 


Magis, ec Willa Rica. 
Chaco, : N Conception, 
Tucoman, / Ct. Jago. 

Rio de la Plata, > Aſſumption. 


of 


| 
| 
| 
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of TERRA MAGEL L ANICA. 


HIS Southermoſt Part of the Continent 

(of South America, call'd alſo Regio Pa- 
tagonum) is 1o little known, that tho' there 
are many Stories told of it and its Inhabitants, 
they ſeem to be ſo fabulous, that nothing 
that has been ſaid on that Head ought to be 
credited. 


of TERRA ANTARCTICA. 


NDER this Name is comprehended 

thoſe Places which are diſcoyer'd about 

the South Pole, viz. The Land of Papos, New 

Holland, New Guiney, New Zeland, Land of 

Quir ; but, as it has been obſerv'd, we have 
little more than the Knowledge of them. 


Of the Iſlands of South America. 


HOSE which are on the Eaſt are the 
two Iſles of Fernandes, and the Iſle of 
Trinity, and a few other ſmall Iflands of the 
Coaſt of Braſiil. 
| Thoſe on the Weſt are the Iles of Dogs, 
Tolies, Traytors, Goodhope, Horn, Water, Saint 
Peter, and ſome others, which it would be 
needleſs to mention, becauſe they are not 

| known, 
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known, either as to the Condition of the Cj. 
mate or Inhabitants, we having nothing elſe 
beſides the Names of them tranſmitted to u 
by People that have been that Way. 
1 conſider'd the Surface of the Ter- 
raqueous Globe, as divided into Land and 
Water, and each of thoſe in their reſpective 
Sub-diviſions ; we hall, in the next Place, 


proceed to explain ſome of thoſe Problems 
which are perform'd by the Artificial, Globe. 


SECT. VII. 
Containing ſome pleaſant Geographic 


PROBLEMS. 


PROBLEM I. 
To 1 the Latitude and dane of Places 


RIN G the Place whoſe Latitude and 
Longitude you would know, to the bra- 


zen Meridian, and the Number of Degrees 


contain'd between the Equator and the Place, 18 
the Latitude; and the Degrees of the Equator, 


contain'd between the firſt Meridian _ the 
Eaſt-ſide of the brazen Meridian, is the Longi- 
tude, Mn from the firſt Meridian Eaſtward. 


Exam pl 
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EXAMPLE, 


To know the Latitude and Longitude of 
London; Bring the Mark for London to the 
brazen Meridian, and number the Degrees of 
the Meridian from the Equator to London, 
which is 51 + for the Latitude. 

If the Longitude be numbred from the Me- 
ridian of London, it will have no Longitude ; 
for when London is at the brazen Meridian, 
twill croſs the Equator, where the Longitude 

begins, but 1f it be number'd from any other 
Place, where the brazen Meridian croſſeth the 
Equator, is the Degree of Longitude numbred 
from the firſt Meridian. 


PROBLEM IL 


The Day of the Month being given, to find the 
Sum Place in the Ecliptick. 


Find the Day of the Month in the Circle 
of Months upon the Horizon, and right againſt 
it in the Circle of Signs is the Degree of the 
Ecliptick for that Day. 


EXAMPLE. 


T demand the Sun's Place in the Ecljptick 
tor April 20? 

Firſt, find the 2oth of Abril in the Julian 
Account, which is the innermoſt Circle of 
Months, and againft it in the Circle of Signs 

H is 
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is the 11th Degree of Taurus, which is the 
Sun's Place for that Day. 


PROBLEM III. 
To reflify the Globe. 


Find the Longitude of the Place for which 
you would rectify it, by Problem I. and if it 
be in N. Lat. elevate the N. Pole above the 
N. Point of the Horizon, then find the 
Sun's Place by Prob. II. mark it in the Ecl; 
tick, and bring it to the Meridian; then K 
the Horary Index at the uppermoſt 12, on the 
Hour Circle; next ſcrew the Quadrant of Al- 
titude in the Zenith that is over the Latitude 
of the Place, and place the Meridian North 
and South, which you may do by the Needle 
on the Horizon; for you muſt turn the Globe 
till the Needle point juſt to the Fleur-de-lys, 
then is the Globe rectified. 


PROBLEM lu. 


A Place being given, to find all thoſe Places that 
have the ſame Latitude and Longitude. 


Bring the Place to the brazen Meridian, then 
all thoſe Places lying under that Semicircle 
have the ſame Longitude, and if you hold a 
Pencil at the Latitude of the Place, and turn 
the Globe round, all the Places which paſs 
under the Pencil haye the ſame Latitude. 


BROBLEM 
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PROBLEM-Y. 


The Day of any Month being given, to find the 
Length thereof in any fande 


Elevate the Globe for the Latitude, and 
mark the Sun's Place in the Ecliptick, which 
bring to the brazen Meridian, and ſet the [> 
dex to the uppermoſt 12 on the Horary Cir- 
cle; then turn the Globe Eaſtvard, till the 
Sun's Place be at the FÞbrizon : The Index 
ints out the Hour of Sun-rifing ; then turn 
the Globe, till the Sun's Place come to the 
We: Side of the Horizon, and the Index will 
point out the Hour of Sun-ſetting ; the dou- 
| ble of the Hours of Sun-ſetting is the Length 
of the Day; and the Time of Sun-rifing dou- 
bled, gives the Length of the Night. 


PROBLEM: VI. 


The Latitude being given, to know the Length 
of the longeſt and ſhorteſt Days. 


Elevate the Globe according to the Tati- 
tude, and for the longeſt Day, if it be in 
North Latitude, mark the firſt Degree of Can- 
cer on the Globe, and work as in Problem V. 
for the ſhorteſt Day, take the firſt De- 
gree of Capricorn, and do as in Prob. V. 
But if the Place be in South Latitude, the Sun 
5 in the firſt of Capricorn on the longeſt Day, 


H 2 and 
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and in the firſt of Cancer on the ſhorteſt, This 
Problem ſerves only to find the Length of 
the longeſt Days in the Temperate and Tor- 
rid Zones. 


PROBLEM VI 


Any Place being given in the Frigid Zones, 
0 know how long the Sun ſhines in that Place 
without ſetting. 


Elevate the Globe, according to the Lati- 
tude of the Place, then turn the Globe till the 
firſt of Cancer come under the Meridian, and 
count the ſame Number of Degrees upon the 
Meridian from each Side of the Equator, as the 
Place is diſtant from the Pole, and making a 
Mark where the Reckoning ends, turn the 
Globe round, carefully obſerving what two 
Degrees of the Ecliptick paſs exactly under 
the two Points marked in the Meridian; for 


the Northern Arch of the Circle being reduced 


to Time, will give the Number of Days that 
the Sun doth {thine above the Horison of the 
given Place, and the oppoſite Arch of the 


fame Circle will give the Number of Days in 
which he 1s abſent. 


ROBLEM 
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PR OB LE M VIII. 


Any Place being given to know its Antœci, 
Pericect and Antipodes. 


For the Autœci, bring the given Place to 
the brazen Meridian, and find its Latitude by 
Problem I. then count on the Meridian as 
many Degrees on the other Side of the Equa- 
tor, as the Place has Latitude, and the Point 
of the Globe directly under the laſt of thoſ 
Degrees is the Antwc of your Place. | 

For the Periœci, bring the given Place to 
the Upper, or South Meridian, and the Point 
under the ſame Parallel on the North Meridian, 
is the Periœci of the given Place. 

For the Antipodes, bring the given Place 
to the North Point of the Horizon, and that 
Part of the Globe at the South Point of the 
Horizon 18 the Antipodes required, 


PROBLEM KR. 


The Day and Four being given, to find thoſe 
Places of the Globe to which the Sun is in 
the Meridian at that time. 


The Pole being elevated according to the 
Latitude of the given Place, bring that Place 
to the brazen Meridian, ſetting the Index of 
the Horary Circle to the Hour of the Day; 
then turn the Globe, till the Index point to the 

H 3 upper 
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upper Figure of 12; then fix the Globe in 
that Situation, and all thoſe Places under the 
upper half of the brazen Meridiav, haye 
the Sun in their Meridian at that particular 
Time, 


PROBLEM X. 


The Day and Hour being given, to know what 
a Clock it is in any Part of the World. 


Elevate the Globe to the Latitude of the 
Place you are in, and ſet the Index to the 
giyen Hour; then turn the Globe, till the 
| propoſed Place come to the brazen Meridian, 

and the Index will point out the Hour re- 
quired, 


PROBLEM XL 
To find the Difference of Time between any tuo 


given Places. 


Bring one of the Places to the brazen Meri- 

dian, and ſet the Index to 12, then turn the 
Globe till the other Place come to the Meri- 
dian, and the Index points out the Difference 
of Time. 
The Difference of Time being known, and 
the Time of the Day in one, the Time of the 
Day in the other may be known thus; If the 
Place, whoſe Time is required, be to the Eaft 
of the other Place, where the Time is * 

a 
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add the Difference of Time to the given Time, 
the Sum will be that required ; but if it be to 
the Meſt, ſubtract the Difference of Time from 


the Time given, and the Remainder will be 
the 'Time required. 


PROBLEM XII. 


A Place being given on the Globe, to find thoſe 
which have the ſame Fours of the Day with 
_ in the given Place; as alſo to know 
where all the 24 Hours exiſt at one and the 
fame Time. 


Bring the given Place to the brazen Meri- 
dian, and ſet the Index to the Hour, then 
obſerve what Places are under the Semicircle 
of that Meridian; for the People in theſe 
Places have the ſame Hour with the given 
Place. Which ſuppoſe 12, thoſe that lie 15 
Degrees Eaſt, have one a Clock; zo Degrees, 
two a Clock ; 45 Degrees make three a Clock. 
And by turning the Globe round, when the 
Index points at the ſeveral Hours, obſerving 
the Places lying under the upper Circle of the 
brazen Meridian, you may mark out with 
Chalk the 24 Meridians, where the 24 Hours 
exiſt, at one and the ſame time. 


H 4 0. 
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PROBLEM XIII. 


A Place being given in the Torrid Zone, 7g 
find thoſe Days in which the Sun ſhall be 
Vertical to the ſame, 


Bring the given Place to the brazen Meri. 
dian, and mark the Degree of Latitude above 
it; move the Globe round, and obſerve the 
two Points of the liptick that paſs through 
the ſaid Degree of Latitude; ſearch upon the 
wooden Horizon for thofe two Degrees, and 
oppoſite to them you will find the two Days 
on which the Sun is Vertical at the given 
Place. 


PROBLEM XIV; 
To know the Climate of any Place. 


Find the Length of the longeſt Day for 
the given Place, by Prob. VI. and the Num- 
ber of Hours it excceds 12, the Double of 
which Exceſs gives the Climate of the Place 
deſired, But this Rule ſeryes only for the 
Terrid and Temperate Zones ; for if the Place, 
whoſe Climate is required, lie in either of che 
Frigid Zones, with the Latitude of the giv 
Place, enter the Table of Climates, and jc: 


ſite to the Latitude you will have the Climate 
required, 


PROBLEM 
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PROBLEM RV, 
The Place of the Sun given, to find his 


Declination. 


Bring the Degree of the Ecliptick the Sun is 
in, to the brazen Meridian, and the Degrees 
of that Meridian intercepted between the Equa- 
tor, and the Degree of the Ecliptick the Sun 
is in, is his Declination for that Day; and 
bears the Denomination of North or South, 
according to its Poſition on the North or South- 
ſide of the Equator. 


PROBLEM XVI. 


The Place of the Sun given, to know his Me- 
ridian Altitude. 


ReQify the Globe, bring the Degree of the 
Ecliptick the Sun is in, to the brazen Meri- 
dian, and the Number of Degrees contain'd 
between the Horizon, and the Sun's Place on 
the Meridian, is the Number of Degrees that 
the Sun is elevated above the Horizon at 
Noon, | 


PROBLEM 
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PROBLEM XVI 


The Sun's Place being given, to find his Am- 
pl 74 and upon what Point of the Com- 
paſs he riſeth. 


Rectify the Globe, bring the Sun's Place 
to the Eaſt-ſide of the Horizon, and the Num- 
ber of Degrees intercepted betwixt the Eoft- 

oint of the Horizon and the Sun's Place, is 
the Number of Degrees of Amplitude at Sun. 
riſing, and bears the Denomination either of 
North or South, according to its Inclination to 
either Point in the Hbrizon. Or if you would 
know upon what Point of the Compaſs the 
Sun riſes, look in the outermoſt Circle upon 
the Horizon, which is the Circle of Winds ; 
and againſt the Sun's Place, you have the 


Name of the Point of the Compaſs upon which 
the Sun riſeth. 


PROBLEM XVII. 


The Day of the Month, and the Hour of the 


Day given, to fnd the Height of the Sun in 
any given Latitude. 


Rectify the Globe, then turn it about till 
the [dex point to the Hour of the Day, then 
bring the. Qgadrant of Altitude to the Sun's 
Place in the Ecliptick, and the Degree of the 
Quadrant which touches the Sun's . 

a 
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ſhall be the Number of Degrees of the Sun's 
Altitude. 


PROBLEM XIX. 


The Altitude of the Sun, and Day of the Month 
given, to find the Hour of the Day. 


The Globe rectified, bring the Place of the 
Sun to the Number of Degrees of Altitude, 
accounted upon the Quadrant of Altitude, and 
the Hour-Index will point at the Hour, in 
the Hour-Circle, 


PROBLEM XX. 


To know when the Morning Twilight begins, and 
when the Evening Twilight ends. 


Rectify the Globe, bring the Sun's Place 
to the upper Meridian, then the Degree of the 
Ecliptick, which is oppoſite to the Sun's Place, 
will be on the lower Meridian, which mark 
with a Pencil, then turn the Globe, till the 
Degree oppolite to the Sun's Place be ele- 
vated 18 Degrees in the Quadrant of Altitude 
above the Horizon in the Vest, ſo ſhall the 
Sun's Place be depreſſed 18 Degrees below 
the Eaſtern Horizon, and the Hour-Index will 
point out the Hour that the Morning- Twilight 
begins, which ſubtract from the Time of Sun- 
riſing, the Remainder is the Continuation of 
the Morning Twilight. Then for the Evening- 

Twilight, 
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Twilight, after the Globe is rectified by 
Prob, III. bring the Degree of the Sun's Place 
18 Degrees above the Eaſi-/ide of the horizon, 
meaſured on the Quadraut of Altitude, then 
will the Sun's Place be depreſſed 18 Degrees 
below the Y/eftern-ſide of the Horizon, the In- 
dex will point out the Time of Sun-ſetting, 
from the ending of the Evening-Twilight; the 
Remainder will be the Continuation of the 
Evening-Twilight. 


PROBL EM XXI. 


A Place being given on the Globe, to find its 
Bearing from any otFer Place. 


Bring the given Place to the brazen Meri— 
dian, and elevate the Pole according to its 
Latitude, and fixing the .9nadrant of Altitude 
in the Zenith, apply the ſame ſucceſſively to 
any of the Places whoſe Bearing is deſired ; 
the Quadrant will interſect the wooden Hhbri- 
Son at thoſe various Points of the Com paſs, 
upon which thoſe Places bear in reſpect of the 
given Place. 


F.KR-Q:B'L LE M XXII. 


A Place being given on the Globe, to find all 
other Places that are ſituated from the ſame 
upon any deſired Point of the Compaſs. 


Elevate the Poke according to the Latitude 
of the given Place, bring the ſaid Place to the 
brazen 
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brazen Meridian, and fix the. Quadrant of Al- 
titude in the Zenith; apply the Quadrant to 
the deſired Point of the Compaſs upon the 
wooden Horizon, and obſerve what Places are 
under the graduated Edge of the ſaid Qua- 
drant, for thoſe are the Places deſired. 


PROBLEM XXIII. 


The Day, and Hour of the Day being given, 
to find, 1. Thoſe Places on the Globe, in which 
the Sun then riſeth. 2. Thoſe in which he 
then ſetteth. 3. Thoſe in which it's Mid-day. 
And Laſtly, Thoſe Places that are actually 
enlightened, and thoſe that are not. 


Find that Place of the Globe, to which the 
Sun is vertical at the given Time, by Prob. XIII. 
and bring the ſame to the brazen Meridian, and 
elevate the Pole according to the Latitude of 
the ſaid Place. The Globe being fixed in 
that Poſition, obſerve what Places are in the 
Weſtern Semi-circle of the Horison, for in 
them the Sun riſeth at that Time. 2. Thoſe 
in the Eaſtern Semi-Circle, for in them the 
Sun ſetteth. 3. Thoſe that are exactly under 
the brazen Meridian, for in them it's Mid-day. 

And Laſtly, All thoſe upon the upper Heu- 
ſphere of the Globe, for they are actually en- 
Iightned, and thoſe upon the lower are in 
Darkneſs, or deprived of the Sun at that very 
Time. 5 


PROBLEM 
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PROBLEM XXIV. 


The Day and Hour of either a Solar or Lunar 
Eclipſe being known, to find by the Globe 
all thoſe Places, in which the ſame will be 
viſible. 


Mark the Sun's Place in the Ecliptick for 
the given Day, as alſo the oppoſite Point 
thereto, which is the Place of the Moon at 
that Time. Then find that Place of the Globe 
to which the Sun 1s vertical at the given Hour, 
by Prob. XIII. and bring the ſame to the 
Zenith (or the Vertical Point) of the wooden 
Horizon, and fixing the Globe in that Situa- 
tion, obſerve what Places are in the upper 
Flemiſphere, for in moſt of them will the Sun 
be viſible, during the Time of the Eclipſe. 
As for the Lunar Eclipſe, you are to find the 
Antipades of that Place, which hath the Sun 
Vertical at the given Hour, and bringing the 
ſame to the Pole of the wooden HÞrizon, ob- 
ſerve what Places are in the upper Hemiſphere 
of the Globe, for in ſuch will the Moon be 
viſible during her Eclipſe, except thoſe near, 
or in the Horizon. 


PROBLEM 
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PROBLEM XXV. 


The Hour of the Day being given, according to 
our Way of Reckoning in England, to find 
thereby the Babylonick Hour at any Time. 


The Babylonick Hour is the Number of 
Hours from Sun-rifing, it being the Manner of 
the Babylonians of old, and the Inhabitants of 
Norimberg at this Day, to commence their 
Hours from the Appearance of the Sun in the 
Eaſtern Florizon. For the finding of this 
Hour at any Time or in any Place: Firſt, 
eleyate the Pole to the Latitude of the given 
Place, and mark the Sun's Place in the Eclip- 
tick at that Time, bring the ſame to the bra- 
zen Meridian, and ſet the Index of the Ho- 
rary-Circle at Noon; then move the Globe 
either Eaſtward or Weſtward, according to 
the Time of the Day, till the Index point at 
the given Hour. Then fix the Globe in that 
Poſition, and bring back the Index again to 
Noon, and move the Globe from Weſt to 
Eaſt, 'till the Sun's Place mark'd in the 
Ecliptick, coincide with the Eaſtern Horizon, 
which done, reckon upon the Hour Circle, the 
Number of Hours between the Index and 
Noon, (or the upper Figure of 1.2.) for that 
is the Number of Hours, from Sun-rifing for 


that Day, in the given Place, or the true Ba- 
bylonick Hour deſired. 


PROBLEM 
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PROBLEM XXVL 


The Babylonick Hour being given, to find the 
Hour of the Day at any Time, according to 
our Way of Reckoning in England. 


Elevate the Pole to the Latitude of the 
given Place, and marking the Sun's Place in 
the Ecliptick, bring the ſame to the brazen 
Meridian, and ſet the Index of the Horary- 
Circle at Noon. Then move the Globe We}. 
ward, till the Index point at the given Hour 
from Sun-riſing, and fixing the Globe in that 
Situation, bring the Index back again to Noon, 
and turn the Globe backwards, till the Sun's 
Place mark'd in the Ecliptick, return to the 
fame Semicircle of the brazen Meridian from 
whence it came; which done, obſerve what 
Hour the Index of the Horary-Cirele pointeth 
at, for the ſame is the Hour deſir'd. 


PROBLEM XXVIL 


The Hour of the Day being given, according to 
our Way of Reckoning in England, 10 find 
thereby the Italick Hour at any Time. | 


The /talick Hour is the Number of Hours 
from Sun-fetting at all Times of the Year, to 
Sun-ſetting the next following Day. For find- 
ing of which, elevate the Pole according to 
the Latitude of the Place, and noting the Sun's 


Place 
X* 
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Place in the Ecliptic for the given Day, bring 
the ſame to the brazen Meridian, and ſet the 
Index of the Horary Circle at Noon, then turn 
the Globe either Eaſt or Meſt, according to 
the Time of the Day, till the Index point at 
the given Hour, and fixing the Globe in that 
Poſition, bring the Index back to Noon: 
Which done, turn the Globe Eaftwards, till 
the Mark of the Sun's Place in the Ecliptic co- 
incide with the Neſtern Horizon, and obſerve 
how many Hours are between the upper Fi- 
gure of 12 and the Index, (reckoning from 
Eaftward as the Globe moved) for theſe are 
the Hours from Sun-ſet, or the [/talick Hour 
deſired, 


PROBLEM XXVIL 


The Italick Hour being given, to find thereby 
the Hour of the Day at any Time, accerding 
to our Way of Reckoning iu England, 


Elevate the Pole to the Latitude of the 
given Place, and mark the Sun's Place in the 
Ecliptic ; bring the fame to the Meſtern Hori- 
zon, and ſetting the Index of the Horary Cir- 
cle at Noon, turn the Globe J/e/tward, till the 
Index point at the Halick Hour given; then 
fixing the Globe in that Poſition, bring the 
Index back to Noon, and move the Globe 
Eaftward, till the Mark of the Sun's Place come 
to the Ea? Side of the brazen Meridian. Which 
done, obſerye how many Hours are between 

1 Noon 
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Noon and the Index (reckoning them from 


Weſt to Eaſt) for thoſe are the Hours de- 


ſired, according to our Way of Reckoning in 
England. | 


PROBLEM XXIX. 


The Hour and Day being given, according to 
our Way of Reckoning in England, 10 find 
| thereby the Judaical Hour at any Time. 


The Fews, in Reckoning their Time, di- 
vide the artificial Day into 12 Hours, and the 
Night into as many, which Hours prove eve- 
ry Day unequal in Extent (unleſs in Places 
exactly under the Equator) they ſtill increa- 
ſing or decreaſing according to the Seaſons 
of the Year, or the yarious Declination of the 
Sun. N 
For the finding of which Hours, obſerve 
the following Method: Elevate the Pole ac- 
cording to the Latitude of the given Place, 
and marking the Sun's Place in the Echptick 
at that Time, bring it to the Eaſtern Horizon, 
and ſet the Index of the Horary-Circle at 
Noon ; then turn the Globe about, till that 
Place marked in the Ecliptick come to the 


Weſtern Horizon, and obſerye the Number of 


Hours between Noon and the Index, theſe be- 
ing the Hours of which the given Day doth 
conſiſt, which Number you are to take Notice 
of, and to find what Hour from Sun: riſing 
correſponds with the given Hour, or from 
Sun-ſetting, 


_ ——< a CT 3... |" 
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gun-ſetting, if the given Hour be after Sun- 
ſetting; Which done, work by the follow- 

ing Proportion. As the Number of Hours, 
| whereot the given Day conſiſteth (vis. thoſe 


ſet down) is to 12; So is the Number of 
Hours from Sun-rifing (if it be an Hour of 


the Day) or from Sun-ſetting (if an Hour of 
the Night) to a Fourth Proportional, which is 


the Number deſir d, vis. the Judaical Hour 
at the Time given. 


PROBLEM XXX 


The Judaical Hour being given, to find there- 


ef, the Hour <4 the Day at any Time, accord- 
ing to our Way of . in England. 


Ele vate the Pole according to the Latitude 
of the given Place, and finding the Sun's Place 
in the Ecliptick at the given Time, bring the 
ſame to the Eaſtern Horizon, and ſet the In- 
dex of the Horary Circle at Noon, then turn 
the Globe Meſtvard, till the Sun's Place co- 
incide with the Weſter n Horizon, and the Tn 
dex will point at the Number of equal Hours 
whereof that Day conſiſteth, which Number you 
are to write down, and bring the Sun's Place 
to the brazen Meridian, and ſetting the Index 
again at Noon, turn the Globe about till the 
Sun's Place coincide with the Eaſtern Horizon, 
and the Index will point at the Hour of Sun- 
riſing in the given Place. Which done, work 
by the following Proportion: As 12 is to the 


12 given 
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given Number of Fudaical Hours; So is the 
Length of the Day in equal Hours (formerly 
found out) to a Fourth Proportional, which 
is the Number defired, dig. The Hour of the 
Day, according to our Way of Reckoning in 
England. Only Note, 'That if the Fourth 
Proportional be leſs than 12, you are to add 
the ſame Number of Hours before Noon for 
that Day, but if it be more than 12, ſubtract 
it from 12, and the Remainder will give the 
Hour of the Day for the Afternoon. 


SEO r. VIII: 
Containing a Deſcription of the 


CELESTIAL GLOBE. © 


N the vaſt indefinite Space of the Uni- 


are either fixed, as the Htars, or erratick as 
the Planets. | 

The fixed Stars are ſo called, becauſe they 
always keep the ſame inyariable Diſtance from 
one another, as ſo many /ucid Bodies or Suns 
in the Concavity of the Heavens. 

Thoſe Stars that are neareſt to us, ſeem far 
to exceed others in apparent Magnitude and 


Brightneſs : Hence ariſes the Diſtribution of 


Stars, 


verſe appear the Celeſtial Lights, which i 


Ha * © 
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Stars, according to their Order and Dignity, 
into Claſles. 

The firſt Claſs, containing thoſe which are 
neareſt us, are called Stars of the firſt Mag- 
nitude, becauſe they appear the greateſt and 
moſt bright. 

Thoſe that are next to them, are Stars of 
the ſecond Magnitude, and fo on till we come 
to Stars of the ſixth Magnitude, which com- 
prehends the ſmalleſt Stars that can be diſ- 
cerned with the naked Eye; for all the other 
Stars, which are only ſeen by the Help of 
| Teleſcopes, are not reckon'd among theſe fix 
Orders. 

The Aucients divided the fixed Stars, vi- 
fible in our Temperate Zone, into 48 Conſtel- 
lations, 12 of which are ſituate along the 
Zodiack, giving Names to the 12 Signs, 
or the Portions into which the Zodiack is 
divided. | 

In the Northern half of the Zodiack there 
are Aries, Taurus, Gemini, Cancer, Leo and 


Virgo. In the Southern, Libra, Scorpio, Sa- 


gittarius, Capricornus, Aquarius and Piſces. 
The other Images are conſidered in reſpect 
of their lying either in the Nerth or South 
Side of the Zodiack. In the Northern Region 
are 21 Conſtellations, viz. the leſſer Bear, the 


great Bear, the Dragon, Cepheus, Bootes, the 


Northern Crown, Hercules, the Harp, the Swan, 
Caſſiopeia, Perſeus, Andromeda, the Triangle, 
Aurtga, Pegaſus, Equiculus, the Dolphin, the 
Arrow, the Eagle, Serpentarius and the Ser- 
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gent. To theſe were afterwards added the 
Conſtellations of Antinous, made out of the 
unformed ones near Aquila, and of Berenices 
Hair, conſiſting of Stars near the Lyor' 
Tall. 

On the South Side of the Zodiack there are 
15 Conſtellations, which were known to the 
Ancients, vis. The Whak, the River, the 
Hare, Orion, the Great Dog, the Leſſer Dy, 
the Ship, the Hydra, the Cup, the Crow, the Cen. 
taur, the Wolf, the Altar, the Southern Crown, 
and the Southern Fiſh. To theſe are lately added 
12 more Conſtellations that are inviſible to us, 
being near the South Pole; namely, the Phe. 
nix, the Crane, the Peacock, the Jndian, the 
Bird of Paradiſe, the Southern Triangle, the 
, the Cameleon, the Flying Fiſh, the Ame- 
7 Ty Gooſe, the Water Serpent, and the Sword 

59. 

Without the Compaſs of the Conſtellations, 
there are ſeveral Stars which cannot be re- 
duced to any of the preceding Conſtellations, 
and theſe are called unformed Stars, out of 
which Aſtronomers have made new Conſtellas 
tions, as Charkss Heart, and Sobiesky's Shield. 

The Milky Way comes under this Head of 
Conſtellations, for the modern Aſtronomers 
have found it to be a Collection of innumera- 
ble little fixed ars; it's a broad Circle, white 
like Milk, compaſſing the whole Heavens, 
ſometimes in a double, but generally in a 
ſingle Path. The Portion of the Heavens, 
which this Circle paſſes through, is every 

| Way 
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Way fill'd with an infinite Multitude of ſmall 
Stars; which, though they are not percepti- 
ble to the naked Eye, by reaſon of their ex- 
| ceeding Smallneſs, yet by their Light they 
illuſtrate that Part of the Heavens to which 
they belong. | 

There are alſo two little Clouds ſituated 
near the South Pole, ſomewhat reſembling the 
Milky-way, but inviſible in Europe, and 
called by the Sailors the Magellanick Clouds 
Dr. Halley aſſures us, that they are exactly of 
the Whiteneſs of the Milky-uay, and being 
viewed by a Teleſcope, they preſent us here 
and there with little Nebulz and ſmall Stars. 
The greater of theſe two is ſituated between 
Hydrus and Dorado; and the leſſer between 
Toucan and Hydrus. 

By the Help of Conſtellations, the ancient 
Aſtronomers have digeſted the Stars into Cata- 
logues which they have delivered down to 
Poſterity : Theſe Catalogues have been much 
increaſed and corrected by our modern Aſtro- 
nomerg, of which the moſt compleat is to be 
expected from the Labours of that moſt ex- 
cellent Obſerver Dr. Halley, Royal Profeſſor 
of Aſtronomy at Greenwich. The Num- 
ber of Stars inſerted in this Catalogue are 
zooo, of which there are many that cannot 
be ſeen without a Teleſcope. | 

The fixed Stars are Bodies of a fiery Na- 
ture, as our % is; that is, they ſhine with 
their own Light; for the native Light that 
theſe fiery and flaming Bodies ſend forth, is 

I 4 ſtronger 
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ſtronger and more piercing, and acts upon 
the nervous Fibres of the Retina, with 1 
greater Force than the Light reflected from 
Opake Objects, for all Light is much weaken. 
ed by Reflection. 

It is reaſonable to ſuppoſe that theſe fixed 
Cars are Suns at great Diſtances from one 
another, each of which 1s ſurrounded with 
a Chorus of Planets peculiar to it ſelf, which 
in different Periods and Diſtances perform their 
Circulations round their proper dn; every 
Sun doing the fame Office to his proper Pla- 
umets in illuſtrating, warming and cheriſhing 
them, that our S performs to the Syſtem to 
which we belong. 

Now, though the fixed Stars ſeen from the 
Sun do always preſerve the fame Diſſances, Po- 
ſſtions, and Situations, in reſpect of one another, 
yet in reſpect of the Eye we obſerve them to 
change their Poſztions, and ſometimes they ſeem 
to mount higher in the Heavens, and to come 
more perpendicularly over us; then they de- 
ſcend again, and appear to turn round in Cir- 
cles, ſome in greater, ſome in leſs, about an 
Axis, which is the Axis of the Earth; ſo that 
in 24 Hours they ſeem to revolve about the 
Earth from Eaſt to Weſt, which apparent 
Motion of the Heaven is occaſioned by our 
Earth turning about its own Axis daily from 
Weſt to Eaſt, by which the Syſtems of the 
Stars, both fix d and erratick, with all the 
Furniture of the Heavens, ſeem to have a 
Motion from Eaſt to Weſt, which is oy 

the 
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the Diurnal Motion of the Heayens, and by 
the Ancients was believ'd to be real, but the 
Moderns have diſcoyer'd that tis only apparent, 
ariſing from the ſimple Motion of the Earth 
round its Axis in 24 Hours : For ſeeing our 
Eye cannot perceive its own Motion, becauſe 
turned round with the Earth, it cannot well 
be but that it ſhould poſſeſs the Mind at firſt 
with a Notion againſt the Motion of the Earth, 
tho” it be, indeed moved, and at firſt aſcribe 
the diverſe Poſitions of the Stars, which ariſe 
from the Diurnal Motion of our own Globe, 
to another Cauſe than the true one, that is, 
to the Motion of the heavenly Bodies them- 
ſelves. We ſail from the Port while the Lands 
and the Cities ſeem to recede from us, at leaſt 
ſo far for certain is known, all the Phænomena 
of the Primum Mobile, as it was called of old, 
may be deduced from the Motion of the Earth 
about its own Axis, without the leaſt Circum- 
volution of the Heavens. Moreover, it is no 
leſs certain from the late Obſervations of 
Aſtronomers, that very many of the reſt of 
the heavenly Bodies are in like manner turned 
continually about their own Axis, and that 
thoſe Bodies are neither leſs than our Earth, 
nor ſeem in their own Nature more fitted for 
ſuch a Rotation. What hinders therefore, but 
that we ſhould free the Heavens from that 
ſuperfluous Labour, and attribute the ſame 
Diurnal Motion to the Earth it ſelf? The 
Sun, the Prince of our Syſtem, and of his 
planetary Attendants, not a few, as is now 

| tound 
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found out for certain, reyolve about their own 
Axis; the Times alſo of their Revolutions differ 
not much from that Revolution we are treating 
of; that Motion therefore, even from mere 
Con 12 and a Compariſon made of it, with 
its fellow Bodies, is with very much Proba- 
bility attributed to the Earth. 

Since the Earth turns ſo round the Sun that 
its Axis remains parallel to itſelf, it ſeems ne- 
ceſſary that this Axis, at different Seaſons of 
the Year, ſhould point to different fixed Stars, 
and that the Star or Point of the Heavens, 
which is directly over the Pole of the Earth 
in the Summer, ſhould not be directly over it 
in the Winter, but that the Axis ſhould point 
to another Star, whoſe Diſtance from the for- 
mer ſhould be equal to the Diſtance of the 
whole Diameter of the Earth's Orbit. 

For let ABCD be the Orbit of the Earth, 
in whoſe Center is the Sun S; AB the Dia- 
meter of the Orbit: When the Earth is at A, 
its Axis is directed to the Star E, which is 
directly over the Pole of the Earth: Now 
when the Earth comes to the oppoſite Point 
of the Orbit B, the Axis being in a Poſition 
parallel to its former Poſition, will no longer 
Point to the Star E but to another ar F, 
which two Har, will be diſtant from each 
other the whole Length of the Diameter of 
the great Orbit, but the angular or obſervable 
Diſtance of the Stars is the Angle EBF, 
which is equal to the Angle A EB, by the 


29th Propoſition of the firſt Book of 1 
ut 
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But the Angle AEB is the Angle under 
which the Diameter of the great Orbit, or 
Orbit of the Earth, is ſeen, from the Star E, 
which Angle E BF or AFB, is called the 
Parallax of the great Orbit, and if it could be 
obſery'd, we might by it find the Diſtance of 
the Star E from the Earth, in reſpect of the 
Sun's Diſtance from us: For in the Triangle 
EAD, we have the Angle E, which is equal 
to the Angle EBF, which we ſuppoſe we can 
obſerve: We have likewiſe the Angle E AB, 
which, in the Equinoctial Point, is always a 
right Angle; and in the Slices, it is equal 
to the Inclination of the Earth's Axis to the 
Plane of the Ecliptick, and is always equal to 
the viſible Diſtance of the dan From the 
Pole hence in this Triangle we have all the 
Angles; we haye likewiſe the Side AB, 
and conſequently by Trigonometry we can find 
the Side A E, or EB, the Diftance of the 
Star E. from the Earth, 

But the Truth is, that the Diſtance of the 
Stars is ſo great, in reſpe& of AB, that the 
Angle EB F, is ſo very ſmall, that there can 
be no Inſtrument made nice enough to ob- 
ſerve it exactly, and they that have taken 
moſt Pains to find it out, could never obſerye 
it to be ſo great as one Minute; and ſince, in 
the Obſeryations of ſuch ſmall Angles, Errors 
are ſcarcely to be ayoided, and ſuch too as 
will, in the Computation, produce prodigi- 
ous Differences in the Diſtances which depend 
upon them; we cannot truſt ſuch Obferva- 

tions: 
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tions: For if, with Mr. Flamſtead, we ſhould. 
ſuppoſe, the Parallax, or the Angle EBF, to 
be 42 Seconds, and there be an Error com- 
mitted in Obſervation, which makes the An. 
gle 2.5 Seconds bigger than it really is, (and no 
Man can be ſure that he has not committed an 
Error) the Diſtance of the fixed Stars, in that 
Caſe, will really be double to what our Ob- 
ſer vation makes it: But if the Obſervations 
happen to be leſs accurate, ſo that there may 
be a Minute or more between them and the 
Truth (and moſt of our Obſervations are 
ſuch) the Diſtance that ariſeth from the Com- 
putations, made on ſuch Obſervations, will be 
prodigiouſly wide of one another, and all of 

them will be very different from the Truth. 
Beſides the apparent Diurnal Motion of the 
Heavens from Eat to Weſt, the fixed Stars 
ſeem to have another Motion, whereby they 
ſeem to move very flowly from Hef? to Eaſt, 
or according to the Order of the Signs; this 
Motion is ſo very ſlow, that it is computed to 
require 25920 Years for the fixed Stars to be 
carried thereby through the twelve Signs : 
But this Phenomenon of the fixed Stars ariſes 
from the Preceſſion of the Equinox, by which 
they are carried conſtantly back into the pre- 
ceding Sigus, and fall more and more behind 
the ſucceeding Stars. | =o 
The Interſections moving Heftward, the 
Stars will ſeem to remove more and more 
Eaſtward in reſpe& of the Equino#ial Points, 
and therefore the Longitude of the Stars, 
which 
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which are computed from the firſt Point of 
Aries, or the Vernal Interſection of the Equa- 
tor and Echptick, muſt conſtantly increaſe, and 
all the Stars will ſeem to have a Motion Kaft- 
ward; not that they have really any ſuch 
Motion, but becauſe the Equinoctial Points 
have a contrary Motion to the Meſt, ſo that 
the Diſtances of the Stars, or their Longitude 
from the firſt Point of Aries, reckon'd Eaſf- 
wards, becomes conſtantly greater about 50 
Seconds each Year. Hence 1t 1s that all the 
Conſtellations have changed their Places; thus, 
the Conſtellation of Aries, that in Hipparchus's 
Time, was near the Vernal Equinox, is now 
removed a whole Sign towards the FEafp, 
and is got into the Sign or Portion of the 
Ecliptick called Taurus, and fo every Con- 
ſtellation, has, ſince the firſt Obſervation, 
changed Place with the following: But the 
Portions of the Ecliptick retain ſtill the ſame 
Names which they had in the Time of 
Hipparchus. 

But as the Diurnal Phenomena of all the 
Celeſtial Bodies ariſe from the ſimple Motion 
of the Earth about its Axis; ſo this apparent 
Motion of the Stars, forward in the Ecliptick, 
ariſeth from the Motion of the Equinoxes, by 
which they are carried conſtantly back into 
the preceding 8j2ns or Stars, and fall more 
and more behind the ſucceeding ones ; the 
Phyfical Cauſe of which was diſcovered by the 
incomparable Sir 1/aac Newton, to ariſe ac- 
cording 
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cording to the Laws of Motion and Gravity 
from the broad Spheroidical Figure of the 
Earth, and that this broad Spheroidical Figure 
ariſes from the Rotation of the Earth round 
its Axis. 
The fixed Stars are repreſented on the 
Celeſtial Globe: For the underſtanding of 
which, obſerve the following Definitions, 


DErIxITIONS and PROBLEMS for the 


Celeſtial Globe. 


L L Circles deſcrib'd on the Terreſtrial 

Globe, are alſo Circles on the Celefi;al. 
As on the Terraqueous Globe, all the Meridi- 
ans deſcribed, meet in the Poles of the Equa- 
tor, ſo on the Celeſtial, all the Circles of Lon- 
gitude drawn through the 12 $j2ns, meet in 
the Poles of the Echptick. 


Def. I. Declination of the Sun and Stars 
is their Diſtance from the Equator, number'd 
on a Meridian; therefore Parallels to the Equa- 
tor are Parallels of Declination. 


Def. 11. Amplitude is the Diſtance of the 
Riſing or Setting Sun or Star from the Eaf} or 
Weſt Point of the Horizon; it is either Or- 


tive, when the Star riſes, or Occidual, when 
it ſets. 


Def. III. 


* 
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Def. III. Right Aſcenſion of the Sun or any 
Star, is that Degree of the Equinoctial ac- 
counted from the Beginning of Aries, which 
cometh to the Meridian with the Sun, or Star, 
or with any Point in the Heavens. 


Def. IV. Oblique Aſcenſios is that Degree 
and Minute of the Equator that is riſing above 
the Horizon when the Sun or Star is riſing in 
an Oblique Sphere. And Oblique Deſcenſion 
is that Degree of the Equator which is at the 
Weſt Side of the Horizon, when the Sun or 
Star is ſetting in an Oblique Sphere. 


Def. V. Aſcenſional Difference is the Diffe- 
' rence betwixt the Right and Oblique Aſcenſion : 
If the Latitude of the Place, and Declination 
of the Sun or Star be towards the ſame Pole, 
viz, both North, or both South, the Right 
Aſcenſion is the greateſt, and on the contrary. 


Def. V. Longitude of the Sun, Star, or any 
other Celeſtial Phenomenon, is an Arch of the 
Ecliptick, contained between the firſt Point 
of Aries, and the Point whoſe Longitude is 
required. 

But becauſe the Ecliptick is divided into 
12 Signs, the Longitude of a Star is therefore 
(in the moſt cuſtomary Account) an Arch of 
the Ecliptick, comprehended between the Se- 
micircle of Longitude paſſing thro' the Begin- 
ning of Aries, and the Semicircle of 2 

. Fude 
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tude paſſing thro' that Degree of the Sign the 
Star is in. 


Def. VI. The Latitude of a Star is an Arch 
of a Semicircle of Longitude, comprehended 
between the Echptick and Star And is either 
North or South, according as the Star is on 
the North or South Side of the Ecliptick. 


Def. VII. Azimuth is the Diſtance betwixt 
the North Point of the Hbrison, and that 
Point where a Vertical Circle paſſing through 
the Body of the Sun or Star, cuts the Hori- 
zon, or the Diſtance betwixt the Prime Ver- 
tical, and the Vertical the Sun or Star is 


upon. 


Def. VIII. Altitude of the Sun or Star, is 
an Arch of an Azimuth Circle comprehended 
between the Horizon and the Parallel of A.- 
titude the Sun or Star 1s upon. 


Def. IX. The Sun, or any Star, is ſaid to 
riſe, when they come to the Eaſt Side of the 


Fiorizon, and to ſet when it comes to the Ye; 
Side of the Horizon. 


The Poets have a threefold Riſing of the 
Stars, viz. Coſmic, Acronic, and Heliac. 


De,. X. A Star is ſaid to riſe Cofmically, 
which riſes or ſets, when the Sun riſeth. 
So that a Star that riſeth or ſetteth in the 
Morning, riſes or ſets Co/mically. 

Def. XI. 


1 


— 


i 
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Def. XI. A Star riſes Acronically, if it riſe 
when the Sun ſets, that is in the Evening, 
| hen it is in Oppoſition to the Sun, and is vi- 
ſible at Night. 


Def. XII. A Star riſes Hehacally, when after 
it has been in Conjunction with the Sun, it 
comes to be at ſuch a Diſtance from him, as to 
be ſeen in the Morning before Sun-riſing. 

But the Heliac Setting is when the Sun ap- 
proaches ſo near a Star that he hides it with 
his Beams, which keeps the fainter Light of 
the Star from being perceived. 


PROBLEM I. 


To repreſent the Face or Appearance of the 
Heavens, or to ſhew the Situation of the fixed 
Stars for any Hour of the Night. 


Rectify the Globe to the Latitude of the 
Place, bring the Sun's Place to the Meridian, 
and the Index to Noon, ſet the Globe by the 
Needle, that; its Cardinal Points agree with 
the Cardinal Points of the Compaſs, turn the 
Globe till the Index point at the given Hour, 
and obſerve what Stars were at or near the 
Meridian, or any other Point of the Compats, 
for thoſe will appear upon the ſame Points of 
the Compaſs in the Heayens. 13 

Hence it is obvious, that this Problem is 

of good Uſe to know the Conſtellations a hy d 
| K e 
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the ſeveral remarkable Stars in each Con- 


ft ellation. 


PROBLEM II. 
To find the Longitude and Latitude of any Star. 


For the Longitude, ſcrew the Ogadrant of 
Altitude over that Pole of the Ecliptick which 
is neareſt to the Star whoſe Longitude you 
ſeek, then lay the Quadrant over the Center of 
the Star, look what Degree of the Ecliptick 
the. Quadrant croſſeth, which Degree numbred 
from Aries is the Star's Longitude. 

For the Latitude, the Quadrant fitted as 
before, and laid over the Center of the Star, 
then the Degrees of the Quadrant compre- 


hended between the Ecliptick and Star is its 
Latitude, 


P ROB LE M III. 


To find the Right Aſcenſion and Declination 
of the Sun or Star. 


For the Right Aſcenſſon, the Globe being 
rectified, bring the Sun or Star to the Meri- 
dian, and the Degrees of the Equator con- 
tained between the Beginning of Aries and the 
Meridian, is the Right Aſcenfjon : The Sun or 
Star being at the Meridian, the Degrees of the 
fame Meridian contain'd between the Equator 
and the Star 1s its Declination. ets 
P R O- 


* 
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PR OB L E M IV. 
To find the Diſtance of Two Stars. 


Apply the Quadrant of Altitude to the two 
Stars, the Degrees of the Quadrant intercepted 
between them, is their Diſtance ; if the Qua- 
grant be too ſhort, you may take their Di- 
ſtance with a Pair of Compaſſes, which ap- 
plied to any graduated great Circle, gives their 
Diſtance in Degrees. | 


PROBLEM. V. 


To know what Day in the Year any Star ſhall 
be upon the Meridian at Twelve a Clock at 
Night. | 


Bring the Star to the Meridian, and mark 
what Degree of the Echptick is at the North 
Meridian under the Horizon, and on the Ho- 
rizon find what Day of the Year ſtandeth 
againft it, for that Day of the Year will that 
Star be upon the South Part of the Meridian at 
12 a Clock at Night, 


PROBLEM VI. 


The Sun's Place and Altitude of 4 brows Star 


being given, to find thereby the Hour of the 
Night. 


The Globe being rectified, bring the Sun's 
Place to the brazen Meridian, and ſet the 
K 2 Index 
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Index to 12, then move the Globe and O. 
drant of Altitude together, till the Star meet 


with its Altitude upon the Quadrant, and the 
Index will point out * Hour of the Night. 


PROBLEM VII. 


The Month and Day being given, as alſo the 
Place of the Moon in the Ecliptick, and her 
Latitude ; As" wp d the Hour of her R. Ving and 
Setting, as alſo the Time of her coming 10 
the Meridian of the given Place. 


The Moon's Place in the Zodiack may be 
found at any Time by an Ephemeris. For the 
Solution of this Problem, elevate the Pole to 
the Latitude of the Place, find the Sun's Place 
in the Echptick, and mark it with Chalk, as 
alſo the Moon's Place at the ſame Time: 
Bring the Sun's Place to the brazen Meridian, 
and ſet the Index of the Horary-Circle at 
Noon, and turn the Globe till the Moons 
Place ſucceſſively coincide with the Eaſtern | 
and Meſtern Sides of the Horizon, as alſo the | 
brazen Meridian, and the Index will point ö 
at thoſe various Times, the particular Hour 
of her Ri ing, Getting, and Southing. 
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PR OB LE M VII. 


Any Star being gives, to find its Oblique Aſ- 
cenſion or Deſcenſion, as alſo its Eaſtern 
and Weſtern Amplitude. 


Rectify the Globe to the Latitude of the 
place, and bring the Star to the Eaſtern Part 
of the Horizon, and mark the Degree of the 
1 Equator that aſcends with it, for the Arch of 
the Equator intercepted between the Beginning 
of Aries and the Point thus marked, is the 
Oblique Aſcenſion of the Star. 
And the Arch of the FHÞbrizon intercepted 
between the Eaſt and the Place of the Star, 
is the Eaſtern Amplitude of the Star: And 
if you bring the Star to the Weſtern Side of 
the Horizon, the Degree of the Equator then 
| Jdefcending will be the Obligue Deſcenſion; 
and the Arch of the Höri on intercepted be- 
Itween the Veſt Point of the Horison and the 
Star, will be its Yeftern Amplitude. 


ASK OF £5: IA. 


o know by the Globe at what Hour any known 

3 Star cometh upon the Meridian for any Day 
in the Year, as alſo the Time of its Riſing 
and Setting. 


| ReQify the Globe to the Latitude of the 
Place, bring the Sun's Place (for the given 
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Day) to the brazen Meridian, and ſet the 
Judex to Noon, then turn the Globe till the 
Star come to the Meridian, as allo the Eaftery 
and Weſtern Side of the Phrizon, and the In. 
dex will point at thofe various Times, the 


Hours of the Star's Ri Ne, Setting, and 
Southing. 


SECT. IX. 
Of the SOLAR SYSTEM, . 


foregoing Section, there are other ſhining 
Bodies to be obſerved, which perform their 
Revolutions round the Sun in very different 
Periods of Time, and therefore they muſt have 
conſtantly variable Poſitions, and be always 
changing their Diſtances from one another, as 
well as from the fixed Stars 'Theſe Globes or 
Said are called Planets or Wanderers, and are 
divided into Primary and Secondary. 
The Primary Planets axe in Number fix, 
and deſcribe their Orbits about the Sun from 
Meſſt to Eaſt, in the following Order: vis. 


13 fore the fixed Srars deſcribed in the 
* 


- V Mercury 
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Mercury next the Sun, in 87 Days, 
2 Venus in 224 Days 17 Hours. 
The Earth, in 365 Days, 5 Hours, and 
49 Minutes. 

I Mars, in 687 Days. 

* Jupiter, in 4332 Days, 12 Hours, that 
is almoſt 12 Years. 

hk Saturn, the fartheſt diſtant of all the 
Planets, in 10759 Days, that is near 30 Years. 


Their Diſtances from the Sun are nearly in 


this following Proportion: That is, Suppo- 
ſing the Diſtance of the Earth from the Sun 
to be divided into ten equal Parts, the Di- 
ſtance of Mercury will be about four of thoſe 
Parts; that of Venus ſeven; of Mars fifteen, 
of Jupiter fifty two; and that of Saturn 
ninety five. . 

Three of the Primary Planets, viz. the 
Earth, Fupiter, and Saturn, have Satellites, 
or other Planets reyolving about them, hence 
called Secondary Planets. The Earth has one, 
viz. the Moon, compleating its Revolution in 
27 Days 7 Hours, and diſtant about 60 Semi- 
diameters of the Earth from it. 

Jupiter has 4 Satellites who attend him; 
that which is next to him, is no further re- 
moved than 2 + of his Diameter, and turns 
round him in one Day; 18 + Hours. The 
ſecond revolves at the Diſtance of 4 + Diame- 
ters, in 3 Days 13 Hours. The third at the 
Diftance of 7 Diameters, revolves about him 
in 7 Days 4 Hours. The fourth at the Di- 


K 4 ſtance 
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ſtance of 12 Diameters of Jupiter, compleats | 
his Period in 16 Days 16 = Hours. 

Saturn has five Attendants or Satellites, the 
neareſt compleats its Revolution in 1 4 =" 
and its Diſtance from Saturn's Center is 4 4 of 
his Semidiameter. The ſecond revolves about 
Saturn in 2 Days 17 Hours, at the Diſtance of 
5 3 Semidiameter of Satury. The third in 
4 Days 12 Hours, who finiſhes his Revolution 
at the Diſtance of 8 Semidiameters. The 
fourth compleats its Period in 16 Days, and 
is diſtant from Saturn 18 of his Semidiame- 
ters. The fifth and outermoſt that has been 
diſcovered, revolves about Saturn in 794 Days, 
at the Diſtance of 54 Semidiameters from the 
Center of Saturn. 

Beſides theſe Attendants, Saturn has an Or- 
nament peculiar to himſelf, for he is dignified 
with a Ring, which ſurrounds his Middle, 
and does no where touch his Body, but 1s like 
an Orbicular Arch, built round him; it is 
Opaque, like a Planet, and from the various 
Poſitions of it, in reſpe&t of the Sun, illumi- 
nating it, and the Situation of the Obſerver, 
the yarious: Phajes of the Ring of Saturs 
ariſe. The Diameter of the Ring is to that 
of Situra as 9 to 4, and the Breadth of the 
Space between the Ring and the Body of 
Saturn 18 equal to the Breadth of the Ring 
itſelf. 

There are another Sort of Bodies Which re- 
volve about our Sun, viz. the Comets, which 
may be look d upon as Planets, | 

The | 


Plate 24 
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The Figures of Comets are very different, 
for ſome throw Beams every Way: round them, 
and they are called airy Comets, others again 
have a fiery Tail, oppoſite to the Region in 
which the Sun is ſeen, and they are called 
Bearded, or Comets with 'Tails. Their Mag- 
nitudes have alſo been obſerved to be very 
different, many of them without their Hair (as 
it is call d) appearing no bigger than Stars of 
the firſt Magnitude: But ſome Authors have 
given us an Account of others which were 
much greater. 

Several Philoſophers and Aſtronomers have 
maintained that the Motion of the Comets is 
Rectilinear; but that which anſwers beſt to 
their Appearances, is a Motion in a Parabolic 
or E lliptical Orbit, and when they come to the 
inferior Parts of their Orbits, and deſcend to- 
wards the Sun, or juſt aſcending from him, 
then only they become viſible, afterwards aſ- 
cending higher in their Or6zts, they run into 
far diſtant Regions, and withdraw themſelves 
from our Sight. 

All the Planets, Primary and Secondary, arc 
Opaque Bodies, i. e. ſuch as have no Light of 
their own, but receive and refle& back again 
all their Light from the Sun, and therefore 
are accounted as ſo many Dependants of the 
Sun, whence the Sun, with thoſe its Depen- 
dants makes up what is called the Solar Syſtem, 
repreſented in Fig. 4. Plate 2. 

The Planets in reſpe& of the Earth are di- 
vided into ſaperior and inferior. The ſupe- 


rior 
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rior Planets are Saturn, Fupiter, and Mars, 
becauſe they ſurround the Orbit of the Earth: 


Venus and Mercury are called inferior, becauſe 
contained within the Orbit of the Earth. 


Sic r. 


To deſcribe the Phxnomena ariſing from 
the Motion of the Earth, and Primary 
Planets. 


HE Motions of the Planets, both 
 ſaperior and inferior, are regular, ac- 
cording to the Order of the Signs of the 
Zodiac, performing their Motions in Elliptick 
Orbits about the Sun; but this Motion appears 
to the Inhabitants of our Earth very irregu- 
lar, for they appear at ſome times to move 
very ſwift, according to the Order of the 
Signs, and at other times they ſeem to move 
more flow, but ſtill direct: Again, they ap- 

ar ſometimes to have no Motion, continuing 
to riſe and ſet for ſeveral Days with the ſame 
fix'd Stars, and then they are ſaid to be 

zationary ; at other times they appear to move 
contrary to the Order of Signs, and then they 
are ſaid to be Retrograde . All which irregular 
Motions 
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Motions of the Planets, are natural Conſe- 
quences of the Motion of the Earth round 
the Sun ; to explain which, let the Zodiac 
be repreſented by Y, v, 1 S, Cc. (Fig. 5. 
Plate 3.) S the Sw, and A B CD the Orbit 
of Mars, one of the ſuperior Planets, and T 
repreſents the Earth in its Orbit TEXY: 
The Earth and Planet moving from J/? to 
Eaft, according to the Order of the Signs. 
When the Earth is at V, and the Planet at 
D, he will appear in Conjunction with the Sun 
by the Line that points out their Place among 
the fixed Stars, and in this Caſe the Sun and 
Planet will appear to rife and ſet with the 
fixed. Stars in =, and the Planet will then be 
in his Apogee, or greateſt Diſtance from the 
Earth, the Earth moving in its Orbis from 
Y to X, while the Planet, which does not 
move ſo ſwift as the Earth, has deſcribed 
the Arch D m, the true Motion of the Planet, 
ſince his Conjunction with the Sun is the Arch 
of the Ecliptick = 4, but he will appear to an 
Obſeryer on the Earth, to have run over the 
Arch = 5, according to the Order of the Signs, 
which is greater than = 4, wherefore he appears 
direct and ſwift in his Motion; the Sun then 
appears from the Earth among the fixed Stars 
in the Sign w, which is farther advanced in 
the Ecliptick than the Planet in n, therefore 
the Planet appears to riſe in the Morning be- 
fore the Sun. The Earth and Planet advancing 
in their Orbits, when the Earth ſhall come to 
T, if the Planet be at C in his Orbit, he will 

appear 
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appear oppoſite to the Sun, and in his Perzgee, 
or neareſt Diſtance from the Earth, for when 
the Planet is in C, he 1s nearer to the Earth in 
T, by the Diameter of his annual Orbit, than 
when he appeared from the Earth to be in Con- 
junction with the Sun. But when the Earth 
is arrived at O, if Mars be in H, he will be. 
come Stationary in order to his being Retro- 
grade; for the ſuperior Planets appear Retro- 
grade every time the Earth paſſes between 
them and the Sun: But ſince the Planet when 
he appeared from the Earth at X, appeared 
to move forward according to the Order of the 
Signs, and afterwards to return backwards be- 
tween the progreſſrve Motion, and regreſſive, 
there will be a Point where he will appear to 
ſtand and continue in the ſame Situation in the 
Heavens Now he ſeems to keep the ſame Station 
in the Heavens, when a Line that joyns the Cen- 
ter of the Earth and Planet, is conſtantly di- 
rected to the ſame Point among the fixed Stars. 
Thus the Earth being at the Point O, and 
the Planet in H, he will appear among the 
fixed Stars at 3, then if the Earth move from 
O to 7, and in the ſame Time the Planet 
move from H to I, he will appear from the 
Earth with the ſame fixed Stars at 3, which he 
appear'd with in H, and all the Time the 
Earth and Planet were 1n deſcribing the Arches 
O 7, and HI in their reſpective Orbits, the 
Planet continued to riſe and ſet with the ſame 
fixed Stars, becauſe the Lines O H and 7 1, 
Joyning the Earth and Planet Centers, are al 
tnat 
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that Time directed to the ſame Point in the 
Heavens, which explains the Station of Mars, 
preceding his Retrogradation. 

After which, if we ſuppoſe the Earth to 
haye moved from 7 to 8, and the Planet from 
Ito 2, he ſhall be ſeen among the fixed Stars 
at L, which he more AVeſt than the Point 3, 
under which he was ſeen before, which ſhews 
his Arch of Retrogradation. Laſtly, 'The Earth 
having moved from 8 to 9, and at the ſame 
Time the Planet from 2 to P, he will appear all 
that Time with the ſame fixed Stars in L, 
which is the ſecond Station, or that which 
ſucceeds his Retrogradation, whereas in the 
mean while, if viewed from the Sun, he ſeemed 
to move all this Time, as before, in Con/e- 
quentia, ox according to the Order of the 
Signs. 

Theſe are the apparent Phenomena of Mars 
ſeen from the Earth, and the like Phenomena 
will happen to ee and Saturn, excepting 
that Saturn's Retrogradations are more fre- 
quent than Jupiters, and Fupiter's more fre- 
quent than that of Mars, becauſe the Earth 
oftner overtakes Saturn than Jupiter, and Ju- 
fiter oftner than Mars, and paſſes between 
them and the Sun. 

The Arch of Retrogradation appears the 
greater in Proportion as the Planet is near 
the Earth; wherefore that of Mars is greater 
than that of Jupiter, and the Arch of Retro- 


gradation of Jupiter greater than that of 
Saturn, 


Seeing 
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Seeing the Regreſs of the Planets depends 
wholly upon the Situation of the Earth, with 
reſpect to the Sun and the Planets; and ſeeing, 
as was ſaid before, the Regreſs is moſt nota- 
ble in the very Point of Oppoſition ; it muſt 
needs be that the Middle Part of the dire& 
Motion ſhould fall in the Conjunction, and the 
Middle Part of the Regreſs in the Oppoſition - 
and here 1t is proper to note how ſtrong an 
Argument for the Annual Motion of the Earth, 
is taken from the Direction, Station, and Re- 
trozradation of the Planets, and that upon this 
Account particularly, that theſe Motions are 
always obſerved to reſpect the Situation of the 
| Planets to the dn. For that the Middle Di- 
| re&ion do happen in the ConjunFion, and the 
Stations in or about the Odlants, the Middle 
Retrogradations in the Oppoſitions, and that 
3 they always fall thus, and never at other times, 
is a Thing that neither is nor can be denied. 
Hear, Fomondus, one who was averſe enough 
to the Annual Motion of the Earth: „The 
« Annual Motion of the Earth, ſaith he, is 
« maintained by the Copernicans, by no Ar- 
« gument more probable and ſpecious than 
« that of the Station, Direction, and Retro- 
« gradation of the Planets. *” 
| From what has been ſaid, it appears that 
the Earth comes nearer to theſe Planets 1n the 
Middle of the Regreſſus than it doth in the 
Middle of their Progrefes, by an entire Dia- 


A 


* 


meter of the Orbis Magnus; wherefore, ſince 
| the apparent Diameter of any Star is well nigh 
| reciprocally 
| £ 
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reciprocally proportional to the Diſtance of 
the ſame; and conſequently the apparent 
Area or Diſcus is almoſt in a duplicate recipro- 
cal Proportion to the Diſtance ; it muſt ne- 
ceſſarily be, that theſe Planets ſhould appear 
much greater both in Diameters and Areas, as al- 
ſo in Light and Splendor, in their Oppoſitions at 
what Timethey are retrograde, than in their Con- 
junctions with the Sun, when they go forward, 
and then becauſe the Diameter of the Magnus 
0rbis bears a greater Proportion to the Diſtance 
of Mars than it doth to that of Jupiter, and 
2 greater Proportion to the Diſtance of Ju- 
fiter than it doth to that of Saturn, it muſt 
neceſſarily obtain a greater Effect in increaſing 
the apparent Magnitude of Mars than of Ju- 
fiter, and of Jupiter than of Saturn. 

Since the inferior Planets, Venus and Mer- 
cury, move round the Sun at a leſs Diſtance 
than the Earth, it 1s eyident that they will 
always ſeem to attend the Sun, ſometimes to 
go to the VHeſt of him, and ſometimes to the 
Eaft ; this Digreſſion to the Eaſt or Weſt is 
called their Elongation, and is meaſured by 
an Arch of a great Circle intercepted between 
the Planet and the Sun, when a Line, which 
Joins their Centers, with the Eye of the Ob- 
ſeryer on our Earth, is a Tangent to their 
Orbita. | 

The Elongation of Venus never exceeds 48%, 
or that of Mercury 299. 
When they are at their greateſt Elongatiou 
from the Sun, they will return to the Sun 

| again, 
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again, and paſs as far on the other Side of 
him, as if their Motions were Oſcillatory. By 
which it is plain, that they will, in the Time 
of their Revolution about the Sun, appear 
twice in Conjunction with him; the one /ape. 
rior, the other inferior. When the Planet 
is betwixt the Earth and the Sun, it is then 
in its inferior Conjunttion, or neareſt Diſtance 
from the Earth, at which Time, if the Planet 
be in the Ecliptick, that is, in one of its 
Nodes, it will appear as a Spot on the Face 
of the Sun, and Retrograde. When the Sun 
is directly between the Earth and Planet, it is 
then in its ſuperior Conjunction, appearing 
from the Earth direct and ſwift in its Mo- 
tion, as alſo in its greateſt Diſtance from the 
Earth. | 

— To explain the irregular Phænomena of 
Mercury, let us ſuppoſe, V, &, I, (Fig. 6. 
Plate 4.) the 4th Part of the annual Orbit, 
which the Sun appears to deſcribe in three 
Months, in which Time Mercury deſcribes his 
Orbit, 1, 2, 3, 4, 5, about the Sun, If the 
Earth, in its Orbit is in A, and Mercury in 1, 
it will appear to us in the Sign v, then if the 
Earth be advanced to X, and Mercury to 2, we 
ſhall fee him in the Sign & at the Point B, and 
while his Motion is from Y to &, or accord- 
ing to the Order of the Signs, we call it Di- 
rect; but when the Earth is in E, and Mer- 
cury in 3, he appears to us ſtill with the ſame 
Sign at the Point B, though he has really moved 
in his Orbit from 2 to 3, and becauſe he =_ 

an 
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and ſets for ſome Days with the ſame fixed 
Stars, he is {aid to be Stationary, and this Station 
is that which precedes his Rezrogradation. 
When the Earth is advanced to D, and Mes- 
cum to 4, the Obſerver will ſee him from the 
Earth in the Sign & at the Point C, and he 
appears to have gone back, contrary to the 
Order of the Signs; therefore he is ſaid to be 
Retrograde And the Arch BC, is the Arch 
of his Retrogradation, when he is advanced to 
5, and the Earth at Y, he will appear in & at 
C, which is his ſecond Station. Laſtly, when 
the Earth is come to F, and Mercury to 1, he 
will appear among the fixed Stars at the Point 
D, and direct in his Motion. 5 
The apparent Irregularities of the particular 
Motion of Venus, may be explained after the 
ſame Manner: Her Stations and Retrogradations 
are not ſo frequent, ſince ſhe ſometimes appears 
direct for a Year ; becauſe Mercury finiſheth 
his Courſe in a ſhorter Time, and conſequently 
overtakes the Earth oftner than Venus. And 
ſince Mercury's Orbit is leſs than that of Venus, 
her greateſt Elongation muſt be alſo leſs, and ſhe 
muſt be a nearer and more conſtant Attendant 


of the Sun. 
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Of the Puasks and LATITUDE of the 


PRIMARARY PLANETS. 


8 Ince all the Planets are opaque, fp herici 
Bodies, reflecting the Rays of Light that 
fall upon them every Way, it is evident that 
that Half of each Planet which is expoſed ot 
turned to the Sun, is inlightned by it, while 
the other Half, which is turned from the Sun, 
ts in Darkneſs. | y 

And fince that Half only which is towards 
the Earth is ſeen by the Obſerver, it is mani. 
feſt (by Fig. 7. Plate 5.) that when Venus is 
in A, that is moſt Retrograde, and neareſt to 
the Earth at T ſhe is not viſible at all, having 
her dark Face turned towards us, and if Venus 
were at the ſame Time in the Plane of the 
Ecliptick, that is in one of her Nodes, ſhe would 
appear like a Spot in the Sun, 

When Venus is in B, then ſome Part of the 
inlightened Half is turned towards the Earth, 
and becauſe Venus is of a ſpherical Figure, 
and appears like a Plane, her inlightened Part 
will appear horned. 

When Venus is at C, half the inlightened 
Part will be ſeen by an Obſerver at T; at 
D ſhe is ſaid to be Gibbous, above half the in- 
lightened Part being viſible; at E, where ſne 
is fartheſt off, and moſt direct in her Motion; 
ſhe appears full, all the inlightened Hemiſpbere 
being turned towards us at T. 
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Venus will have the fame Variety of Phaſes 
in her Paſſage thro' F, G and H; that is, 
| ſhe will be Gibbous at F, half full at G, and 
| hor ned at H. | 
| Theſe Appearances of Venus, tho? they are 
not to be diſcerned by a naked Eye, yet 
| they are diſtinctly and plainly to be perceived 
with a Teleſcope. 
| The like Phenomena will appear in Mer- 
|cury, regard being had to his Orbit and Re- 
pvolutiun. RX 
The ſuperior Planets, Saturn and Jupiter, il 
are alfo illuminated by the Sun, but that Half i 
of each Planet which is turned towards the —_—_ 
Sun, that is, the illuminated Half, is like- 1" 
wiſe turned towards the Earth, becauſe the | mu 
Earth ſeen from Jupiter or Saturn is always J 
to be obſerved near the Sun's Body, that is 
near the Center of their Motions; therefore 
the In habitants of our Globe do always behold 
theſe Planets ſhining in full Orbe, but the 
Orbit of Mars lying very near the Earth, his 
Face, which 1s towards the Sun, will not al- 
ways be turned towards the Earth. Thus, let 

(Fig. 7. Plate 5.) repreſent the Earth in 
Its Orbit, it is evident that Mars being in Mor 
K, that is in Conjunction or Oppoſition to the 
Fun, has the fame Face turned towards the Earth 
ks he has towards the Sun, and conſequently [1 
kppears full; but if Mars be in L or I, ther | | 

| 


lome Part of the illuminated Face will be turn- 
td from the Earth, and therefore Mars will 
pppear Gibbors, the Light being a little defi- 

1 eient 
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Of the Puasks and LATITupE ot in 


in PLANET S. 


Olnce all the Planets are opaque, ſpheric ne 
Bodies, reflecting the Rays of Light tha | th 
fall upon them every Way, it is evident tha | w 
that Half of each Planet which 1s expoſed 
turned to the Sun, is inlightned by it, while ic 
the other Half, which is turned from the Sun, v 
is in Darkneſs. 

And fince that Half only which is towarl a 
the Earth is ſeen by the Obſerver, it is mani. o 
feſt (by Fig. 7. Plate 5.) that when YenusW BS 
in A, that is moſt Retrograde, and neareſt u 
the Earth at T., ſhe is not viſible at all, having 
her dark Face warned towards us, and if 21 
were at the ſame Time in the Plane of the Ir 
Ecliptick, that is in one of her Nodes, ſhe would WW it 
appear like a Spot in the Sun. t 
When Yenus is in B, then ſome Part of the 

| 
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inlightened Half is turned towards the Earth, MW | 
and becauſe Venus is of a ſpherical Figurz 
and appears like a Plane, her inlightened Part 

will appear horned. 
When Venus is at C, half the inlightened} 
Part will be ſeen by an Obſerver at T; at} 
D ſhe is ſaid to be Gibbons, above half the in- 
lightened Part being viſible; at E, where ſhe? 
is fartheſt off, and moſt direct in her Motion] 
ſhe appears full, all the inlightened Hemiſpherd 
being turned towards us at T. 4 
85 Fenul 
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Venus will have the fame Variety of Phaſes 
in her Paſſage thro' F, G and H; that is, 
ſhe will be G:bbous at F, half full 4 G, 4 
| horned at H. 

Theſe Appearances of Venus, tho they are 
not to be diſcerned by a naked Eye, yet 
they are diſtinctly and plainly to be perceived 
with a Teleſcope. | 

The like Phenomena will appear in Mer- 
cum, regard being had to his Orbit and Re- 
polution. 

The ſuperior Planets, Saturn and Jupiter, 
are alſo illuminated by the Sun, but that Half 
of each Planet which is turned towards the 
Sun, that is, the illuminated Half, is like- 
viſe turned towards the Earth, becauſe the 
Earth ſeen from Jupiter or Saturn is always 

to be obſerved near the Sun's Body, that is 
near the Center of their Motions ; therefore 
the Inhabitants of our Globe do always behold 
theſe Planets ſhining in full Orbe, but the 
Orbit of Mars lying very near the Earth, his 
Face, which 1s towards the Sun, will not al- 
ways be turned towards the Eatth. T hus, let 
T (Fig. 7. Plate 5.) repreſent the Earth in 
its Orbit, it is evident that Mars being in M or 
K, that is in Conjunction or Oppoſition to the 
Sun, has the ſame Face turned towards the Earth 
as he has towards the Sun, and conſequently 

appears full; but if Mars be in Lor I, then 

| fome Part of the jlIluminated Face will be turn- 

ed from the Earth, and therefore Mars will 

appear en the Light being a little defi- 
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cient towards thoſe Parts that are turned from 
the Sun. | 

The Time between two Conjfunctions of the 
Sun and Saturn ſeen from the Earth, accord. 
ing to their mean Motions may be found 
thus : 

The Earth, according to its mean Motion, 
deſcribes an Arch of the Ecliptick of 59 Mi- 
nutes 8 Seconds, and Saturn moves 2 Minutes 
in a Day, therefore the Earth will appear 
from the Sun to recede from Saturn 57 Mis 
nutes 8 Seconds. 


Then ſay, As 57 Minutes 8 Seconds is 0 


360 Degrees, So is one Day to a 4th Quan- 
tity, which is 378 Days, or one Year and 13 
Days, the Time between two Conjunctions or 
Oppoſitions of the Sun and Saturn, according 
to their mean Motions. 

By the ſame Method we find that the Time 
between two Conjunctions or Oppoſitions of the 
Sun and Jupiter, is one Year and 33 Days, 
and that of Mars 2 Years and 50 Days. 

The Ecliſtick, being that Path which the 
Earth deſcribes about the Sun, or the appa- 
rent annual Motion of the Sun about the 
Earth, is taken by Aſtrononiers as the Standard 
to which the Plaines of the other Orbits are 
Judged to incline : And the Right Line, which 
paſſes thro' the Sun, and is the common Secli- 
ou of the Plane of the Orbit with the Plane of 
the Ecliptick, is call'd the Line of the Nodes 
of that Planet, and the Points where the Orbit 
of the Planet cuts the Ecliptick, are called the 

Nodes. 
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Nodes. Thus (Fig. 8. Plate 5.) let TABC 
he the Plane of the Earth's Orbit, infinitely 
produc'd, NPn the Orbit, of any Planet in- 
terſecting the Plane of the former Orbit, or 
Ecliptick, in N anden, which are the Nodes 
of that Planet. | 

So as that if one Half, NP n, of that Orbit, 
be ſuppos d above the Plane of the Scheme, 
and the other n p N, below it, which makes 
it look like an Ellip/e, the right Line N n, 
| joyning the Nodes, being the common Section 
of the Plane of the Orbit of the Planet, with 
the Plane of the Ecliptick, is the Line of the 
Nodes. 
Ihe Planes of the Orbits of the Planets are 
inclined to the Plane of the Ecliptick in the 
following Manner, viz. the Orbit of Saturn 
makes an Angle 2 + Degrees, Jupiter 1 4, 
Mars almoſt 2%, Venus about 3 3, Mercury al- 
moſt 7. And theſe Inclinations are called the 
Heliocentricł Latitudes of the Planets, repre- 

ſented in Fig. 8. by the Angle POL, ſup- 
| poling the Line PL to be perpendicular to 
the Plane of the Ecliptick. And this Helio- 
centrick Latitude will be continually increa- 
ling till it come to the Point X, which is 
called the Limit or utmoſt Extent of it, and 
then 1t will decreaſe till it come to nothing in 
n, after which it will increaſe till it come to 
p: And laſtly, will be decreaſing till the Pla- 
net come to be in N. 

The Geocentrick Latitude of the Planets, 
or their .Diſtance from the Ecliptick as they 

L 3 arc 
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are ſeen from the Earth, depends much up 
the Poſition and Diſtance of the Earth: f. 
where the Heliocentrick Latitude continues t 
{ame, yet according to the various Poſitio 
the Earth may have, the vi//ble Latitude of 
Planet ſeen from thence will be various; f. 
let Tt B Fig. 9. be the Orbit of the Ear 
and 4 Nu the Orbit of the Planet Mar 
Suppoſe Mars in d, and the Earth in T, 
that & may be obſerved in Oppoſition 
the Sun, and from Mars let fall, on th 
Plane of the Echptick, the Perpendicular 9 B 
this Line will ſubtend the Angle 8 TI 
the viſible Latitude. But if the Earth was i 
t, ſo that Mars was ſeen in Conjunction with th 
Sun, its vi/ble Latitude would be the Ard 
which meaſures the Angle & t E, which 
much leſs than the Angle & T E, and neat} 
in the Proportion as ho Diſtance T , is t 
the Diſtance t &. 
When the Earth is in T, the Geocenerid 
Latitude of Mars 1s greater than his Heliocen 
trick; but when he is in t, the Heliocentriid 
Is greater than the Ceocentrick; ſo that ac 
cording to the various Poſitions of Mars an 
the Earth, his viſible Latitude will be change 
ble, and is greater, the nearer he comes to the 
Oppoſition of the Sun, and the leſs, as he ap- 
proaches to a Conjunctiou with the ſame, 
To deſcribe the Phenomena of the inferio 
Planets ſeen from the Earth. 
Let T'Bt repreſent the Earth's Orbit, 
whoſe Plane is the ſame with the Ecliptick, 
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(Fig. 10.) and let N Q n repreſent the Orbit 
of an inferior Planet; for Inſtance, Venus, 
whoſe Plane is inclined to that of the Eclip- 
tick, and therefore will look like an Ellip/e, 
whoſe greater Axis is the Interſection of the 
Planes or Line of the Nodes Nn, and while 
Venus is in 2, let the Earth be in T'; in which 
Suppoſition Venus will be neareſt the Earth, 
and Retrograde. 

It is evident, that the Inclination of the 
right Line 2 T' to the Plane of the Ecliptick, 
or the Latitude of Venus in 2, ſeen from the 
Earth (which is called the Geocentrick Lati- 
tude) is meaſured by the Angle 2 T E, the 
right Line 2 E being made perpendicular to 
the Plane of the Ecliptick. If Venus be ſup- 
poſed to continue in 2, and the Earth to be 
at t, in which Suppoſition Venus is direct, and 
fartheſt off the Earth; the Geocentrick Latitude 
of Venus will be the Angle 2 t E, leſs than 
2 TE, almoſt in the Ratio of T' tot Q, 
tho' the Heliocentrick Latitude ot Venus be in 
both Caſes the ſame. 

And what has been now faid of Venus, is 
alſo true in Mercury; conſequently all other 
Circumſtances being alike, the Latitude of the 
inferior Planets is greater when they are Rerro- 
grade and neareſt the Earth; leſs, when direct 
and fartheſt off. 
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er | 
Of the Phaſes and Metions of. the 


Secondary Planets. 


HE Primary Planets have the Sun 
which they regard as a Center for the 
Regulator of their Motions, but the Secondary 
Planers turn round their reſpective Primary 
Ones as Centers : So the Moon, the Earth's 
Satellite, is kept in our Neighbourhood, by a 
natural Propenſion or Gravity towards its Cen- 
ter, by Means of which, it is conſtantly turn- 
ed out of a rectilinear Courſe, and is obliged 
to perform its Revolution round the Earth in 
27 Days 7 + Hours: And msves from eſt 
to Eaſt the fins Way as the Earth does, from 
A through B C, Sc. Fig. 11. Plate 6. 
The Plane of the Moon's Orbit does not 
coincide with the Plane of the Ecliptick, but 
is inclined to it by an Angle of about 5 Degrees, 
and the common Interſection of theſe Planes 
is the right Line 88, the Points 8 where 
the Orbit of the Moon interſects the Plane of 
the Ecliptick, are called the Nodes of the Moon. 
So that the Orbit of the Moon is to be con- 
ceived as Half above and Half below the 
Plane of the Ecliptick, the former & A & to 
the North, and the latter & A & towards the 
South, 


A Compendium of Colmography. 153 


Suth, which makes it appear in the Figure of 
an Elligſe. 

The Line of the Nodes does not alw ays 
keep the fame Pofition, but is moved back- 
wards, viz. N through G F, Sc. and « thro' 
CB, &c. contrary to the Order of the Signs, 
compleating a Revolution in about 19 Years, 
from whence it's certain that the Moon can 
never be found in the Ecliptick above twice 
in Her monthly Courſe; namely, when ſhe is in 
the Node & or x, all the reſt of the Time ſhe 
is either on the North or South. Side of it, and 
the Latitude of the Moon (that is, her Diſtance 
from the Ecliptick) is meaſured by the Ang le 
in which the right Line connecting the Center 
of the Moon and Eye, is inclined to the Plane 
of the Ecliptick, agreeable to what was ſaid 
concerning the primary Planets. | 

Beſides, the Moon, like the other primary 
Planets, being an opaque, rough, ſpherical 
Body, reflecting back the Sun's Rays falling 
upon it, that Half of the Moon's Body, which 
is turned towards the Sun, is illuminated by 
him, whilſt the other Half, which is oppoſite, 
is involved in Darkneſs; but the Face of the 
Moon, that can be ſeen by the Inhabitants of 
the Earth, is that which is turned toward the 
Earth, and therefore, according to the various 


Poſiti tion of the Moon, in reſpect of the Sun 


and Earth, we do abfatve difterent Illumina- 
tions; one time a larger, at another time a 
leſſer re of the illuminated Surface is to 


ve ſeen; ſometimes there is no Part of it viſi- 
ble, 
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ble, and ſometimes we ſee the Whole, and 
ſee the Moon with her full Face : For the 
better underſtanding of. this Matter, we will 
explain it by Fig. 11. Plate 6. in which let 
S repreſent the Sun, T the Earth, RTI a 
Portion of the Earth's Orbit, which it caries | 
in its annual Courſe round the Sun. 

Let ABCDEF GH be the Orbit of the | 
Moon, in which ſhe turns round the Earth in the | 
Space of a Month from the eſt towards the Ea. 

When the Moon is in A, the Point of her 
Orbit oppoſite to the Sun, all the illuminated = 
Face of the Moon will be turned towards the WM 
Earth, and be viſible by its Inhabitants, and 
then the Moon is ſaid to be full, and ſhines 
all Night long; and in reſpect of the Sun, ſhe | 
is ſaid to be in Oppoſition ; for the Sun and 
Moon are ſeen in oppoſite Parts of the Hea- 
vens, the one riſing in the Ea, when the 
other ſets in the Net. When the Moon comes 
to B, the whole illuminated Disk MPN is 
not turned towards the Earth, there being a 
Part of it MP, not to be ſeen by us, and 
then the viſible Illumination will be different 
from a Circle, and the Moon will appear Gib 
Bous, ſuch as is marked in B Fig. 12. Plate 6. 

The Moon arriving at C, where the Angle 
CTs, is nearly right; there, only one Half 
of the illuminated Part. is turned towards the 
Earth at T, and to be ſeen from thence, and 
then we obſerve a Half Moon as in C F ig. 12. 
and then ſhe is ſaid to be Biſſected or Dicho« | 
tomiſed, that is, cut in Halves. In this Poſi- 

tion 
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tion the Sun and Moon are removed one fourth. 
Part of a Circlè from each other, and the Moon 
is ſaid to be in her Ouadrature. 

The Moon going forwards to D, the! Face 
of the Moon turned towards the Earth, is for 
the moſt Part in Darkneſs, the Portion M P, 
of the illuminated Face M N, being turned 
from the Earth, the Circle bounding Light and 
Darkneſs with the Circle of V iſion, doth form 
two ſmall Angles, and will look like what we 
call Horns, and the Phaſes ſeen from the Earth 
will appear as in D, Fig. 12. Plate 6. 

When the Moon is come to the Point E, or 
in Conjunction with the Sun, all the inlightened 
Half will be turned from the Earth, and con- 
ſequently the Moon will be entirely dark, and 
become a New Moon; ſoon after ſhe will appear 
at F, and ſhew her Horns, which are always 
turned from the Sun. Afterwards being upon 
the Increaſe, ſhe will appear a Half Moon at G, 
then Gibbous at H, and returns again to A, 
where ſhe appears again to be full, to the Earth 
at T. See Fig, 11, and 12. 

Tho' the Time of the Moon's Revolution 
about the Earth be but 27 Days 7 4 Hours, 
which is called a Periodical Month : Vet, by 
a Month, or entire Lunation, is commonl 
underſtood all that Space of Time that is ſpent 
from one New Moon to the next following, 
which js called a Synodical Month, and is 
greater than. a Periodical Month, becauſe 
during the whole Periodick Month, the Earth 
itſelf, together with the Moon its Attendant, is 
; advanced 
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advanced almoſt a whole Sign towards the 
Eaft, fo that the Point of the Orbit, which in 
the former Poſition was placed in a right Line 
Joining the Centers of the Earth and Sun, is 
now more Meſterly, and therefore when the 
Moon is again at that Point, it will not be ſeen 
in Conjunction with the Sun; for let AB (Fig. 
13. Plate 6.) repreſent a Portion of the Orbit 
of the Earth, and when. the Earth is at T, 
ſuppoſe the Moon is in L, and procceds in 
deſcribing her Orbit LACD; the Earth in 
that Time 1s carried from 'T to t, 27 Degrees 
forward in its Orbit, and the Orbit of the 
Moon is in the Poſition 1 a c d, the Point of 
the Orbit L, will be now in the Line t l, 
parallel to the former TL. 

Hence it is plain, that when the Moon is 
come to , having deſcrib'd its whole Orbit, 
that it is not arrived at a Conjunction with the 
Sun, but muſt ſtill go further, and move 
through the Arch I M, before it can get be- 
tween the Earth and the Sun, which 1s an 
Angle of 27 Degrees, and becauſe the Earth 
is ſtill going forward, therefore it's required 
that the Moon deſcribe an Arch greater than 
IM, to be in Conjunction with the dun; 10 
that a Synodical Month conſiſts of 29 Days 
12 4 Hours, that is the Time the Moon takes 
to finiſh an intire Lanation, and all the various 
Changes of its Appearances. 

Obſervations have diſcovered to us, that the 
Moon is conſtantly changing her Diſtance from 
the Earth, which ariſeth from the Elliptick 
Orbit, 
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Orbit, which ſhe deſcribes about the Earth, 
as (AB CD, Fig. 14. Plate 6.) having the 
Earth in one of its Focus's at IJ, it is plain, 
that when the Moon 1s in C, ſhe is neareſt the 
Earth, and is then ſaid to be in Perigee; and 
in Apogee when in A, that is, when fartheſt 
removed from the Earth. 

The ſame Face of the Moon is always turned 

towards us, which ariſeth from her Motion 
wherewith ſhe turns round her Axis, in the 
ſame 'Time that ſhe moyes round the Earth in 
her Orbit. 
When there are no Clouds in our Air, the 
Moon conſtantly appears with the ſame Luſtre; 
from which it is apparent, that there are no 
Clouds nor Vapours in the Moon, from whence 
Rain may be generated, for ſuch would ſome- 
times cover ſome of its Regions from our Sight, 
which we never obſerve them to do. 

It is alſo probable, that the Moon has no 
Atmoſphere to ſurround her; for the Planets and 
$tars, which are ſometimes ſeen very near her 
Limb, have not their Light refracted, as it is 
when it paſſes through our Atmoſphere. 

If the Surface of the Moon were ſmooth - 
and poliſh'd like Looking-Glaſs, it would not 
then reflect Light upon all Sides, and every 
Way; but it would ſhew us only, in ſome Po- 
ſitions, the Image of the dun no bigger than 
a Point, but with an immenſe Luſtre. But. 
as in all our Earthly Bodies, ſo in the Moon, 
her Surface is very rough and uneven, upon 
which account it diffuſes the Light by re- 
flecting 
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flecting it to all Sides, without producing any 
Image of the Sun, as poliſhed Glaſſes do. 

But the Surface of the Moon is not only 
rough and uneven, but there are upon it pro- 
digions high Mountains, and deep Vallies, 
which cover the whole Face of the Moon 
This we thus prove; If there were no Parts 
in the Moon higher than the reſt, no Promi- 
nent Points, then a right Line in the Dichotomy 
or Quadrature, and an Elliptick Line 1n all 
the Phaſes would terminate the light and dark 
Parts of the Disk; but when the Moon is 
viewed with a Teleſcope, we find that there 
is no regular Line that ſeparates Light and 
Darkneſs in the Moon's Surface, but the Con- 
fines of theſe Parts appear as it were tooth'd, 
and cut with innumerable Notches and Breaks ; 
and even in the dark Part, near the Borders of 
the lucid Surface, there are ſome ſmall Places 
inlighten'd by the San's Beams, and upon the 
fourth Day after the New Moon, there may be 
perceiv'd ſome ſhining Points, like Necks or 
ſmall Iſlands within the dark Body of the 
Moon; but not far from the Confines of Light 
and Darkneſs, there are obſerved other little 
Spots which join to the inlightened Surface, 
but run out into the dark Side, which by De- 
grees change their Figure, till at laſt they 
come wholly into the illuſtrated Face, and 
Have no dark Parts round them. Afterwards 
we obſerve many more ſhining Spaces to ariſe 
by Degrees, and to appear within the dark 
Side of the Moon, which before they drew 
| near 
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near to the Confines of Light and Darknels 


were inviſible, being without any Light, but 


wholly immerſed in the Shadow ; the eon- 
trary is obſerved in the decreaſing Phaſes, 
where the /ucid Spaces, which joined the illu- 
minated Surface, by Degrees recede from it, 
and after they are ſeparated quite from the 
Confines of Light and Darkneſs, remain for 
ſome Time vifible, till at laſt they diſap- 
pear 3 now it is impoſſible that this ſhould be, 
unleſs theſe ſhining Parts were higher than the 
reſt of the Surface, fo that the; Light of the 
un might reach them. 25 

Theſe ſhining Points ſituated in the Moons 
Surface, without the Confines of the illumi- 
nated Surface, are the Tops of very high 
Mountains, which riſing far above the other 
Parts of the Surface, are ſooner reached by the 
Hun's Beams, and remain longer in the Light 
than the reſt of the Parts do which are lower. 
Beſides theſe we likewiſe obſerve, even in the 
illuminated Face of the Moon, many dark and 


obſcure Spots, which ſeem to be only Ca- 


verns or large Cayities, on which the S 
ſhining obliquely, and touching only their 


upper Edge with his Light, the deeper Places 


remain without the Light; but as the 8 
riſeth higher upon them, they receive more 
Light, and the Shadow, or dark Parts, grows 
ſmaller and ſhorter, till the Sun comes at laſt 
to ſhine directly upon them, and then the 
whole Cavity will be illuſtrated, and the Parts, 
which were obſcure before, will then look as 

bright 
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bright as the Tops of the Mountains. From 
theſe conſtant Obſervations it 1s plain to a 
Demonſtration, that the Moon's Face is cover'd 
with Mountains in ſome Places, and that in 
others it is cut with deep Pits and Caverns. 
The Lunar Mountains are much higher in 
proportion to the Body of the Moon than any 
Mountains upon our Globe, for a Geometr;. 
cian can take the Height of them as eaſily as he 


can find the Meaſure of a Mountain upon our 
Earth The Way of finding the Height of a 


Lunar Mountain is this; Let E G D, Plate 12. 


be the Hemiſphere of the Moon illuminated by 
the dun, and E CD the Diameter of the Circle 
bounding Light and Shadow, A the Top of 
a Hill: Within the dark Part, when it firſt 
begins to be illuminated, obſerve with a Te- 
leſcope the Proportion of the right Line AE, 


or the Diſtance of the Point A, from the lncid 


Surface to the Diameter of the Moon E D, and 
becauſe in this Caſe the Ray of Light E S 
touches the Globe of the Moon, A EC will be 
a Right Angle, by the Sixteenth Propoſition, 
Book III. of Pucks, and therefore having, in 
the Triangle AEC, the two Sides A E and 
E. C, we can find out the third Side A C, from 
which ſubducting B Cor EC, there will re- 
main AB the Height of the Mountain. 
Ricciolus affirms, That upon the Fourth Day 
after the New Moon, he has obſerved the Top 
of a Hill called St, Katherine to be illuminated, 
and that it was diſtant from the Confines of 


the lucid Surface about a Sixteenth Part of the 
Moon's 
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Moon's Diameter, or an Eighth Part of her 
Semi-diameter, and therefore if C E be 8, AE 
will be 1, and the Square of AC will be equal 
to the Squares of C E and A E, by Prop. 47. 
Euclid I. Now the Square of CE. being 64, 
and the Square of A E being 1, the Square of 
AC will be 65, whoſe Square: Root is 
8.062, which expreſſeth the Length of A C, 
from whence deducting B C = 8, there will 
remain AB = 0.062, ſo that CB or CE ig 
therefore to A B, as 8 is to 0.062, that is as 
$00 is to 6.2, and therefore ſince the Semidia- 
meter of the Moon is 1182 Miles, if we make 
the Proportion as 800 to 6.2, ſo 1182 is to 
9; we ſhall have 9 Miles for the Height of the 
Mountain, which is therefore three times 
higher than the higheſt Hill upon the 
Earth, 

The other Secondary Planets (viz. Saturn's 
five Satellites, and Fupiter's four) like our 
Moon, do always accompany their Primary 
Planets in their Circuits round the d, and 
in the mean Time they perform their proper 
Revolutions about their primary Planets, and 
therefore they will have the fame Phaſes and 
Figures when viewed from Saturn and Jupiter, 
that our Moon ſhews us. When they are in 
Oppoſition to the Sun, they appear to Saturn 
and Jupiter bright and full; when they come 
to a Quadrantal Diſtance, they look like Half 
Moons; before the Conjunction, they ſhew 


themſelyes in Horn'd Figures, and when they 
3 come 
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come to be join'd in the ſame Line with the 
Fun, they totally diſappear. 

To explain the Phenomena of the Satellite, 
let ABT (Fig. 15. Plate 6.) repreſent the 
Orbit of the Earth, S the Sun, and let xy 
be a Portion of Jupiter's Orbit, in which, let 
Jupiter be in u, the Center of his four Atten- 
dants ; theſe Satellites or Moons, when the 
deſcribe the ſuperior Parts of their Orbit. 
G HR, they are twice hid from us, v7z. once 
by the Interpoſition of Jupiters Body betwixt 
them and us; that is, when they happen to be 
in the right Line, which joins the Centers of 
the Earth and Fupiter e And again, they vaniſh 
and become inviſible when they fall into 
the Shadow of Fupiter, which is, when they 
are in a right Line that joins the Centers of 
the Sun and Jupiter, and then they ſuffer 
Eclipſes, which is always when they are at 
their Full, as ſeen from Jupiter. Theſe 
Eclipſes happen after the ſame manner as that 
of our Moon, by the Interpoſition of the Earth 
between the Sun and her. | 

When Jupiter is to the Eaſt of the Sun, and 
is ſeen in the Evening aſter Suu- ſetting, they 
are hid behind Fupiter, becauſe of their 
viſible Conjunction with him before they fall 
into his Shadow; and their ſecond diſappearing 
is in the Eclipſe upon their entering the 
Shadow. 

And when Fupiter is more Weſterly than 
the Sun, and is only ſeen in the Morning, then 
they fall into Fupiter's Shadow at H, and are 


eclipſed 
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| ecligſed before they are hid behind his Body 
at P. But when theſe Moons have a retro- 

grade Motion ; that is, when they are ſeen to 
20 Weſtward, and deſcribe the inferior Parts 

| of their Orbits, then they only diſappear at 
I, when they can't be diſtinguiſhed from the 
Body of Jupiter. 

When the Satellites ſeen from the Sun, are 
in their inferior Conjunction with Jupiter, or 
as ſeen from Fufiter, in Conjunction with the 
Sun, their Shadows will fall upon Jupiter, and 
ſome Part of Jupiters Dis will ſuffer an 
| Eclipſe, and a Sheclatlor within the Shadow 
would obſerve a total Eclipſe of the Sun. 

All the Planets, Secondary as well as Primary, 
obſerve a wonderful Harmony and Proportion 
to one another in the Times they take to 
| finiſh their Revolutions; for the nearer any 
Planet is to the Sun, (or to the Center of his 
Motion) the ſooner does he finiſh his Circula- 
tion, and his Motion 1s the quicker; and in 
this there is a conſtant and immutable Law, 
which all the Bodies of the Univerſe inviolably 
obſerve in their Revolutions, vis. 

That the Squares of their Periodical Times 
are as the Cubes of their Diſtances from the 
| Center of their Orbits, about which they per- 
form their Motions regularly. 

Now their Periods and Mean Diſtances 
from the Sun, are as in the following 
Table. 

Statute Miles, each 5280 Engliſh Feet, and 


4943 French Fect. 
| M2 The 
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The Periods. Mean Diſtances. 

Days. Ho. | l 

5 10759 C:36 26 777c00000 
10 424000000 | 
d 686 23 27 30 12 3000000 n 
© 365 49 20 8100000 
Q 224 16 49 24 $59000Cc00 | 
v „ 32000000 
I 27 12 35 16 | | 
And is diſtant from tes 600000 | 
Earth | 


The Time of the Diurnal Revolutions of ſuch 
of the Heavenly Bodies as are already known 
to turn about their own Axis, is as follows, 


Days Ho. M. 

The Sun, 25 12 co 
The Earth, | Revolyes about | oo 23 
Mars, its own Axis in (oi oo 

upiter, the Space of o 9 56 
he Moon 9 


The ta of the Sun and Planets, arc 
as follow, 


Miles. 
The Suns - 763460 
Saturn's. = = = 67876 
Jupiter 9428 = = — 81155 
Mares 4444 
The Earth's = = = 7940 
The Moon's = = = 2175 
Venus's = = = = = 7906 
Mercury's = = = = 4240 
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By. making Trial it will appear, that the 
Square of Saturn's Periodical Time, is to the 
Square of Fupiter's, as the Cube of Saturn's 
Diſtance from the du, is to the Cube of Ju- 
iter's Diſtance ; and as the Periodical Motions 
of the Planets are regulated by one general 
Law, fo they are likewiſe retained in their own 
Orbits, after an uniform Manner by one ſort 
of Force, which makes them tend to the Cen- 
ter of their Orbits, and is thence called the 
Centripetal Force, or in a Word, Gravity; 
for which we are 1ndebted to the incompara- 
ble Sir J/aac Newton, he having demonſtrated, 
that any Body when put in Motion, will 
move uniformly in a ſtrait Line, if not hin- 
dred, by which 1t appears, that any Planet 
would fly out of its Orbis in a right Line 
(which is a Tangent to its Orbit) was it not 
ated upon, or pull'd back and retained in its 
Orbit, by Gravity, in which appears the Ex- 
cellency of the Copernican Syſtem above any 
other; foraſmuch as this Sem may be pre- 
ſerved by Gravity alone, uniformly propagated 
through the Univerſe, whereas all the other 
tems require ſome (one or more) other 
Forces, beſides that of Gravity. 

And ſeeing all Bodies act upon one another 
according to the Quantity of Matter they 
contain, 1t will appear from the following 
Table, that the Sun, which is 116 times bigger 
than all the Planets put together, muſt be the 
Body to which the other Planets gravitate, or 
the Center about which they perform their 

M 3 Motions, 
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Motions, and by whom they are retained in 
their Orbita. | 

The Diameter of the Sun 1s to the Planet, 
Diameters nearly in the Proportion repreſent. 
ed in the following Table. 


Saturn I 
2 37 
The Diameter 1 7 -*hy 2 * 
of che Sun is to ; . I000 
the Diameter of THe Kn, | is to Jun 
(Mercury, (4 


The Quantity of Matter in the primary Pla- 
nets is in the following Proportion. 


The dus - - =- 229600 
Jupiters 208.72 
Saturus = = 97.328 
The Earth's = = = I_ 
The Moons 0.7 


The Weight of Bodies, on the Sun's and 
following Planets Surfaces, is as follows. 


The Sun 


V 

The Eartb —— 1 
upiter = = = =- 1.99 
he Mam = — - o.zI5 


_—_— 7 > 


1 
— 
N 
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The Denſities of the ſame are as the follow- 


ing Numbers. 
The Moon's = — 700 
The Earth's = - 387 
The Sun's - = — 100 
Fapitef S = = - 07.6 
Saturus = 0.6 


And becauſe Spheres are to one another as 
the Cubes of their Diameters, 


Saturn, 2571353 


0 he 3 4 5929741 
un ars, 21 
will J The Earth, ; 4 3 1728 
be to] Yenus, 1728 
Mercury. ) l 64 


The Quantity of Matter in Saturn is 2400 
times leſs than the Matter of the dn; Jupiter, 
the biggeſt of all the Planeta, the Matter that 
compoſes his Body is 1033 times leſs than the 
Matter of the Su But our Earth, if com- 
par'd with the San, is but of a very ſmall 
Magnitude, and not bigger than a Phyſical 
Point, for it is ooo times leſs than the 
Han; Jupiter | is about 2000 times bigger than 
our Earth; Venus is of the ſame Magnitude 
with our Farth but Mars and "my are 
leſs than our Earth. 


M 4 SECT. 


—— — — . —— — — VV —ͤ— 
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SR C. T. XII. 


Of the Parallaxes of the PLAN HS 
and STARS. 


are perform'd uniformly round the Axis 
of the Earth, and not round the Place of the 
Spectator, who lives upon the Earth's Surface; 
he who obſerves the Motion of the Stars from 
this Surface, muſt find that they appear to 
move with a Motion that is not equal : For 
if a Body, by its Motion, deſcribes equally the 
Periphery of a Circle, the Equality of Motion 
can be ſeen from no other Points than thoſe in 
the Axis of this Circle. And therefore any 
Star or Phænomenon, ſeen from the Center of 
the Earth, will appear in a different Place from 
what it does when obſerv'd from the Surface; 
and this Difference of Place of the ſame Star, 
ſeen from the Earth's Center, and view'd from 
Its Surface, 1s called the Parallax of that Star. 
Let A B, Pl. 12. be a Quadrant of a great Circle 
on the Farth's Surface, where Ais the Place of 
the Spectator, and the Point V in the Heavens 
his Vertex or Zenith. Let VN H repreſent 


D NCE. all the apparent Diurnal Motions | 


the ſtarry Firmament, the Line A D the ſen- 


{ible 
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fble Horizon, in which ſuppoſe the Star C to 
be ſeen, whoſe Diſtance from the Center of 
the Earth is T C. If this Star were obſerv'd 
from the Center T, it would appear in the 
Firmament in E, and eleyated aboye the Ho- 
nzon by the Arch DE. This Point E is 
called the true Place of the Phænomenon or 
Star : But an Obſerver viewing it from the 
Surface of the Earth at A, will obſerve its 
Place in the Horizon at D, which is call'd the 
viſible or apparent Place of the Planet : And 
the Arch D E the Diſtance between the true 
and viſible Place, is named the Parallax of the 
Planet or Star. | 

If the Planet rife higher above the Horizon 
to M, its true Place viſible from the Center is 
p, but its viſible Place from the Surface is N, 
and its Parallax is the Arch PN, which is leſs _ 
than the Arch D E, and therefore the Hori- 
zontal Parallax is greateſt of all Parallaxes, 
and the higher the Star riſes, the leſs is its 
Parallax ; and if it ſhould come to the Vertex 
it would have no Parallax at all: For when it 
is in Q 1t is ſeen both from T and A in the 
ſame Line T A V, and there is no Difference 
between its true and viſible Place; the ſur- 
ther a Star is diſtant from the Earth, ſo much 
the leſs is its Parallax; ſo the Parallax of the 
Star F 1s G D, which is leſs than the Parallax 
of the nearer Star C : Hence it is plain, that 
the Parallax is the Difference of the Diſtances 
of a Star from the Vertex, when ſeen from 
the Center, and from the Surface of the Earth : 

For 
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For the true Diſtance of the Star M from the 
Vertex is the Arch V, but when obſerved 
from A its viſible Diſtance 1s V N. 

Theſe Diſtances are meaſured by the An. 
gles V TM and V AM, contained between 
the Line V T drawn to the Vertex, and the 
right Lines T M and AM drawn from the 
Center, and the Surface of the Earth to the 
Star M : But the Difference of theſe two An. 
gles is T MA, for the External Angle VAM 
is equal to the two inward and oppoſite An- 

gles AT M and AMT, and therefore AT M 
is the Difference of the two Angles V AM 
and ATM or V TM. This Angle AMT 
does therefore meaſure the Parallax, and upon 
that Account it ſelf is frequently called the 
Parallax ; And this is always the Angle un- 
der which the Semidiameter of the Earth AT 
appears to an Eye placed in the Star; and 
therefore when the Semidiameter 1s ſeen di- 
realy, there the Parallax 1s greateſt, that is 
in the Horizon: When the Star riſes higher, 
the Parallax is diminiſhed in the Proportion 
we ſhall ſhew in the following Theorem. 

The Sine of the Parallax is to the Sine of the 
Stars Diſtance from the Vertex in a conſiaut 
and given Proportion, which is as the Semidi- 
ameter of the Earth to the Diſtance of the Star 
from the Earth's Center. | 

For by a well known Theorem in Tri- 
gonometry, in the Triangle A T M, the 
Sine of the Angle AMT is to the Sine of 
Angle T A M or VA M, as A T is to 

T M, 
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TM, that is, in the conſtant Proportion of 
the Semidiameter of the Earth to the Stars Di- 
ſtance 3 and therefore the Sine of the Parallax 
in C is to the Sine of the Parallax in M, as 
the Sine of the Angle VAC is to the Sine of 
the Angle VAM; and therefore if the Parallax 

of a Star be known, when it 1s at any one 
Diſtance from the Vertex, we can find its Pa- 
rallax at any other Diſtance from the Vertex: 
If any Star or Phænomenon be farther diſtant 
from the Earth than 1 5000 Semidiameters of 
the Earth, its Parallax will be ſo ſmall that it 
will be inſenſible, and cannot be obſerved; 
for ſince T F is to T A as 15000 to 1, and 
as I F is to T A, ſo is the Radius to the Sine 
of the Angle T FA: Hence we ſhall find 
the Angle TF A leſs than 14 Seconds, which 
Angle is ſo {mall that it cannot be obſerved 
by an Inſtrument. 

If we have the Diſtance of a Star from the 
Earth, we can eaſily find its Parallax, for in 
the Triangle T A C reQtangular at A, having 
TA the Semidiameter of the Earth, and 
TC the Diſtance of the Star, the Angle ACT, 
which is the Horizontal Parallax, is found b 
Trigonometry. And again; If we have this 
Parallax, we can find the Diſtance of the Star, 
for in the ſame Triangle having AT and 
the Angle ACT, we may find out the Di- 
ſtance T C. 

If a Star has no proper Motion of its own, 
its true Diſtance from any fixed Star, meaſured 
by an Arch of a Circle, always remains un- 

changeably 
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changeably the ſame; but if it have a ſenſihſe 
Parallax, its apparent Diſtance will be thereby 
changed ; and if the fixed Szar be in the ſame 
Vertical with the Phznomenon, but higher 
than it, the Diſtance will appear to grow leſ 
as it riſes higher: If the Stars be lower, as 
they aſcend, the Diſtance will encreaſe, yet, 
ſeen from the Center, they will appear cor. 
ſtantly to keep the fame Diſtance from each 
other ; and therefore the viſible Diſtances of a 
Phænomenon, from a fixed Har which is near 
it, are not the real but apparent ones. 

Let there be a Phznomenon, or Star ap- 
pearing in the Horizon in C, if it were ob- 
ſerved from the Center, it would be ſeen in 
the Conjunction with the fixed Star E, but the 
Spectator in A will ſee it in the ſame Line with 
the Star D, and will be diſtant from the Star 
E by the Arch DE: But as it riſes higher 
into M, it will ſtill appear from the Center of 
the Earth in Conjunction with the ſame Star 
E, which then will appear in P; but from 
the Surface of the Earth in A it will appear in 
N, nearer to the Star E than it was when in 
the Horizon ; and therefore will not appear in 
Conjunction with the ſame Star D, as it did 
before, but will be diſtant from it by the Arch 
N d, making the Arch Pd equal to ED; 
hence it follows, that if any Phznomenon al- 
ways keeps the ſame Poſition in reſpe& of the 
fixed Stars, and changes not its arcual H- 
ſtances from them, it has no ſenſible Parallax : 


But even likewiſe if its Diſtance from the Stars 
be 


A Compendium of Coſmography. 173 
be changed, yet if that Change be only ſo 
much as ariſes from its proper Motion, in that 
Caſe likewiſe it will have no ſenſible Parallax : 
But if any Phznomenon departs further from 
a fixed Star, or comes nearer to it than what it 
would do by 1ts proper Motion, this Difference 
of Acceſs or Receſs is the Effect of a Parallax. 

The Parallax of a Har in a Vertical Circle 
changes its Place in regard to the other Cir- 
cles of the Sphere, and makes its viſible Lon- 
gitude, Latitude, and right Aſcenſion, to be 
different from the true ones, which are ſeen 
from the Center, and from hence ariſe four 
other kinds of Parallaxes. 

Let HO, Pl. 1 2. Fig. 2. be the Horizon, whoſe 
Pole is V, and EQ the Ecliptick, and its Pole 
P, VA a Vertical Circle paſſing thro' the Har, 
whoſe true Place is C, but apparent Place D, in 
the ſame Vertical, but nearer to the Horizon; ſo 
that the Parallax of Altitude is DC. Thro' the 
Pole of the Ecliptick, and the Har, draw the 
Circle of Latitude P CG, and G will be the 
true Place of the Star reduced to the Eclip- 
tick; but a Circle of Latitude thro' the ap- 
parent Place D, will meet with the Eclip- 
tick in H, which will be the viſible or appa- 


rent Place of the Star in the Ecliptick : The 


Arch of the Ecliptick GH, intercepted be- 
tween the two Circles of Latitude paſling 
thro' the true and apparent Place, is called 
the Parallax of Longitude, and C N the Pa- 
rallax of Latitude. 


If the Star be in the Vertical Circle, which 


cuts the Ecliptick in the goth Degree from 
the 
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the Horizon, 7. e. in that Vertical which cyt 
the Ecliptick at Right Angles; as for Ex- 
ample ; In the Point c of the Circle V E, the 
Parallax of Longitude will be nothing; for 
becauſe the Vertical Circle V E is in this Caſe 
perpendicular to the. Ecliptick, it will paſ 
thro” its Poles, and will be the ſame Circle of 
Latitude in which 1s the true and apparent 
Place of the Hur; and both theſe Places re. 
duced to the Ecliptick, will coincide in the 
ſame Point: And . the Parallax of Lati- 
tude will be the ſame with the Parallax of 
Altitude. 

The Eaſtern Quadrant of the Ecliptick is 
that which. lies between the goth Degree and 
the Point of it that riſes: The Weſtern Qua- 
drant, between the goth Degree and the ſet- 
ting Point thereof. A Star that is in the 
Eaſtern Quadrant has its apparent Longitude 
greater than its true Longitude, for while the 
Star riſes the Parallax depreſſes it towards the 
Eaſt: So in the Figure, the viſible Place of 
the Star in the Echptick is the Point H, which 
is more Eaſterly than the true Place G; but if 
the Sar be in the Weſtern Quadrant, its viſi- 
ble Longitude is leſs than the true, becauſe 
the Parallax thruſts it Weſtward. 

Let the Circle E. Q, which before repre- 
ſented the Ecliptick, be now in the Place of 
the Equator, and P its Pole, P V H the Meri- 
dian, V CA a Vertical Circle paſſing thro 
the Star, in which let C be its true Place, and: 


D its apparent; PCG, PDH, Secondaries of 
the 
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the Equator or Circle of Declination, paſſing 
thro the true and apparent Places of the Star, 
meeting with the Equator in G and H. The 
Point G ſhews the true right Aſcenſion of the 
Star, H its apparent, and the Diſtance G H 
is called the Parallax of right Aſcenſion. The 
true Declination of the Star is GC, and its 
viſible is H D, and their Difference N C is the 
Parallax of Declination. If a Har be to the 
Eaſt of the Meridian, the viſible right Aſcen- 
fon is greater than the true; if to the Weſt 
of it, it is leſs; and when the Sar culminates, 
the Parallax of right Aſcenſion is nothing, 
becauſe the ſame Circle of Declination does 
there paſs thro' both the apparent and true Place. 
The Aſtronomers have invented ſeveral 
Methods for finding the Parallaxes of Stars, 
that from thence their Diſtances from the Earth 
may be known; for if we knew this, we 
could make ſome Eftimate of the Largeneſs 
and Amplitude of the Univerſe. Let us now 
give ſome of the Methods which the Aſtro- 
nomers have contriy'd for ſearching out the 
Parallaxes. | 
Hirſt; Obſerye the Planet when it is in the 
ſame Vertical Circle with two other fixed Sars. 
Let V B, Fig. 3. be the Vertical Circle, in 
which are ſeen the fixed Stars C and D, and 
the Phænomenon or Star S, whoſe apparent 
Place will be likewiſe in the ſame Vertical, 
which ſuppoſe to be E; and if the Star have 
no proper Motion of its own, it will con- 
ſtantly be in the ſame Line with the two 
| Stars : 
k 
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Stars: After ſome Time, again obſerve the 
Poſition of the Phænomenon with the ſame 
Stars, when it is not in a Vertical Circle with 
them, but rather in a Circle parallel to the 
Horizon; i. e. Suppoſe the fixed Star in c 
and d, and let the viſible Place of the Har be 
e; but its true Place is in the Line c d, which 
joins the two fixed Stars. It is alſo in the Ver. 
tical Ve; and therefore it muſt be in the Point 
where theſe Lines cut one another, that is in 
S. Obſerve the Diſtances of the fixed Stars 
d and c, and of the Star e from the Vertex 
V.: Meaſure likewiſe with an Inſtrument 
the Arches de, ce, and dc, and becauſe 
e is the apparent Place of the Star, and & its 
true Place, the Arch e S is its Parallax. In the 
Triangle d Vc we have all the Sides, where- 
fore we can find the Angle Vd c again in the 
Triangle V d e. We have all the Sides, there- 
fore we can find the Angle d Ve. Laſtly, In 
the Triangle d VS, we have the Side d V, and 
the Angle d VS and V d s, which we 
ſound before, therefore we can find the Side 
VS, which being ſubtracted from Ve, known 
by Obſervation, leaves S e for the Parallax, 
which was to be found out. 

The Parallax of a Star may be likewiſe eaſi- 
Iy found this Way, Fig. 4. Obſerve when the 
Phænomenon is in any Vertical with a fixed Sar 
which is near it, and then meaſure its appa- 
rent Diſtance from this Star Then obſerve 
again, when the Phznomenon and fixed Star 


are in equal Altitudes from the Horizon; 
and 


—— —_ 
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and then again, meaſure their Diſtance. 'The 
Difference of theſe Diſtances will be very near 
the Parallax of the Star : For let H O be the 
Horizon, V the Vertex, VE a Vertical Circle 

aſſing thro' the Star in E, and the fixed Star 
in D, let the true Plan of the Phænomenon be 
8, ſo that SE is the Parallax of Altitude, and 
the Difference of the Stars, and the Phæno- 
menon's Height, is in this Caſe their viſible 
Diſtance. Afterwards obſerye, when the Star 
and the Phænomenon come to be equally di- 
ſtant from the Horizon, and then meaſure 
their Diſtance by an Inſtrument : 'This viſible 
Diſtance is nearly equal to their true Diſtance z 
for let the true Plan of the Phænomenon be 8, 
the Parallax S e is very ſmall in Compariſon of 
the Arch V e, and therefore D s and D e will 
be very near equal; for if the Parallax S E. 


were a whole Degree, yet even then ds and 


d e would not differ above one Minute, there- 
fore the Diſtance D e being meaſured, we ſhall 
have their true Diſtance ds or D S, which is 
greater than DE. And if from D S we ſub- 
tract DE, known by the firſt Obſervation, 
there will remain S E the Parallax, which was 
to be found. The Parallax of a Phænomenon 
may likewiſe be obtained by an Obſervation 
of its Azimuth and Altitude, and by marking 
the 'Time between the Obſervation and its 
Arrival at the Meridian. Let H V PO be the 
Meridian, V the Vertex, P the Pole, HO the 
Horizon, and V B a Vertical Circle, paſſing 
thro' the true and apparent Plan; thro' which 

draw 
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draw alſo Circles of Declination PSC, PE, 
The Arch of the Horizon BO is the Azimuth 
of the Star, which muſt be obferyed, in the 
Manner which we ſhew'd before. Obferye 
likewiſe the Arch VE, the Diſtance of the 
Phznomenon from the Vertex, and mark the 
Moment of Time when theſe Obſervations 
are made; then ftay till the Phænomenon or 
Planet comes to the Meridian, and note the 
Moment of its Arrival there, which may either 
be done by a Pendulum-Clock, or by an 


Obſeryation of a Planet: Let the Diſtance of 


Time between the firſt Obſervation, and the 
ſecond of the Stars being in the Meridian, be 
converted into Degrees and Minutes of the 
Equator, and we ſhall have the Arch EC, 
which meaſures the Angle UPS: We have 
the Side VP, the Diſtance of the Vertex from 
the Pole, and the Angles PVS and VPS, 
whereby we can find the Arch VS the true 


Diſtance of the Phænomenon from the Vertex. 
This being ſubtracted from the obſerved Di- 


ſtance V E, there will remain the Parallax SE, 
which was to be found. It is here to be noted, 
that for to reduce the Time into Degrees and 
Minutes of the Equator, that the Time muſt 


be firſt reduced into Hours and Minutes of the 


Primum Mobile, or to the Time of the Revo— 
lution of the Heavens, which Hours are ſome- 


what ſhorter than the Solar Hours, or if you 
keep the Solar Hours, you muſt reckon for 
each of them 1 5 Degrees, 2 Minutes, 27 Se- 


conds, 


=. 


conds, and 51 Thirds; and ſo proportionably 
for the reſt of the Particles of 'Time. 

Suppoſe H O an Arch of the Horizon, AM 
the Meridian, in which P is the Pole, and V 
the Vertex of the Plan. Suppoſe E the appa- 
rent Plan of the Star, before the Arch comes 
io the Meridian, obſerve the Arch VE. its Di- 
ſtance from the Vertex, and its Azimuth 
EVM : Let the true Plan of the Star be S, 
its Parallax is SE, mark the Time of the Ob- 
ſervation. Again, After the Star has paſſed 
the Meridian, obſerve when it is exactly at 
the ſame Diſtances from the Vertex, ſo that 
y may be equal to VE: And here ſince the 
” viſible Diſtances of the Star from the Vertex 
are equal, the real Diſtances will be like- 
© wile equal; 7. e. VS VS. Take the Time 
between the firſt and ſecond Obſervation, and 
turn it into Degrees and Minutes of the Equa- 
tor, and we ſhall have the Angle SPS, the 
Half of which is the Angle SP V; therefore 
in the Triangle S VP we have the Angle SPV, 
and the Angle S V, which is the Compli- 
ment of the Azimuth to two Right Angles : 
' Alſo the Side V the Diſtance of the Pole 
and Vertex; from them we ſhall find VS the 
true Diſtance of the Star from the Vertex, 
which being ſubtracted from VE, leaves SE 
for the Parallax. 

Theſe Practices depend upon Obſervations 
of the Azimuths, but without obſerving them, 
the Parallax may be known by finding out the 
apparent and true right Aſcenſions, and from 
them, by Calculation, finding the Azimuth : 

N 2 For 
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For by obſerving the Diſtance of a Phæno- 
menon from two known fixed Stars, we can 
compute its apparent right Aſcenſion, accord. 
ing to the Method explain'd in Lecture. Then 
again, when the Star comes to the Meridian, 
by the ſame Method find its right Aſcenſion, 
which is the true right Aſcenſion, or the Point 
where the Circle of Declination paſſing thro 
the true Place of the Star cuts the Equator, 


Knowing then the apparent right Aſcenſion of 


the Star in the Vertical VB, and the Point of 


the Equator, which at the ſame Time culmi- 


nates, we ſhall likewiſe know the Angle 
VPE; therefore in the Triangle VP E, 
having the Sides VP, VE, and the Angle 
VPE, we can find the Angle PVE, which 
determines the Azimuth. But having the 
true right Aſcenſion of the Star, as was ob- 
ſerved in the Meridian, and the Point of the 
Equator culminating at the firſt Obſervation, 
the Diſtance between them will give us the 
Angle VPS: Therefore in the Triangle 
VPS, having the two Angles VPS and 
SP V, as alſo the Side V P, we can find the 
Side V S, the real Diſtance 'of the Star from 
the Vertex, which ſubtracted from VE, leaves 

S E the Parallax, which was to be found. 
After the ſame Manner, by the apparent 
and real Longitude of a Phænomenon, the Pa- 
rallaxes may be inveſtigated. The apparent 
Longitude is found by obſerving the Diſtance 
of a Phænomenon from two fixed Stars, whoſe 
Longitude and Latitude are known and the 
true 
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true Longitude is had, by making the ſame 
Obſervations, when the Star is in the goth 
Pegree of the Ecliptick, where the apparent 
and true Longitude coincide, 

By theſe, and the like Methods, if any 
Phznomenon has a Parallax not leſs than one 
Minute, it may be found out in the Moon as 
we find the Parallax very conſiderable, which, 
in the Horizon, amounts to about a Degree 
and more : But there are ſome particular Me- 
| thods only applicable to the Moon, by which 
its Parallax 1s known. In an Eclipſe of the 
Moon obſerve when both its Horns are in the 
ſame Vertical Circle, and then, in that Mo- 
ment, take the Altitudes of both Horns: The 
Difference of theſe two Altitudes heing halfed, 
and added to the leaſt, or ſubtracted from the 
greateſt, does give near the viſible Altitude of 
the Moon's Center : But the true Altitude is 
nearly equal to the Altitude of the Center of 
the Shadow at that Time; nor need we know 
the Altitude of the Center of the Shadow, be- 
cauſe we know the Plan of the Sun in the 
Ecliptick, and its Depreſſion under the Ho- 
rizon, which is equal to the Altitude of the 
oppolite Point of the Ecliptick, in which is 
the Center of the Shadow, and therefore we 
have the true Altitude of the Moon, and the 
apparent Altitude, whoſe Difference 1s the 
Parallax, : 

As the Diſtance of the Moon grows leſs, 
according as it recedes from its Apogzum, her 
Parallax muſt in the ſame Proportion be in- 

N 3 creaſed, 
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| creaſed, conſtantly the nearer ſhe comes to yg. 
Therefore the Artiſts make Tables which ſhew 
the Horizontal Parallax for every Degree of 
its Anomaly, 

The Methods we have given for finding the 
Parallax ſhew the Moon has a great Parallax, 
and is very near us, but none of them is 
ſufficient for finding out the Parallax of the 
Sun ; for that is ſo ſmall, that the Obſervations 
requiſite cannot be made accurately enough 
to determine it, for an Error in obſerving can 
ſcarcely be avoided, which is not equal or 
| greater than the Sun's Parallax. This Defeat 
of Obſervation put the ancient Aſtronomers on 
the Search of other Methods peculiar to the 
Sun, for finding out his Parallax ; but even 
thoſe Methods, though they make manifeſt the 
Acuteneſs and Sagacity of the Ancients, yet 
are not ſufficient in ſo nice and ſubtile a Dif. 
quiſition : However, they are uſeful to ſhew 
that the Diſtance of the Sun from the Earth is 
very great in Compariſon of the Moon's Di- 
ſtance from the ſame. For finding the Pa- 
rallax of the Sun, the Aſtronomers are forced 
to have recourſe to the Parallaxes of the Pla- 
nets that are next to us, as Mars and Venus, 
that. are ſometimes much nearer to us than the 
Sun 1s : Their Parallaxes they endeayour to 
find by ſome of the Methods above explained; 
and if theſe Parallaxes were known, then the 
Parallax and Diſtance of the Sun, which cannot 
directly by any Obſervations be attained, could 
caſily be dednced from them: For from the 
e Theory 
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Theory of the Motions of Earth and Planets, 
we know at any Time the Proportion of the 
Diſtances of the Sun and Planets from us ; 
and the Horizontal Parallaxes are in reciprocal 
Proportion to theſe Diſtances; wherefore know- 
ing the Parallax of a Planet, we may from 
thence find the Parallax of the Sun. 

Mars, when he is in an Acronical Poſition, 
that is, oppoſite to the Sun, is twice as near to 
us as the Sun 1s, and therefore his Parallax 
will be twice as great: But Venus, when ſhe 
is in her inferior Conjunction with the Sun, is 
four times nearer to us than he is, and her 
_ Parallax is greater in the ſame Proportion; 
therefore tho' the extream Smallneſs of the 
Sun's Parallax renders it unobſervable by our 
Senſes, yet the Parallax of Mars or Venus, 
which are twice or four times greater, may 
become ſenſible. The Aſtronomers have be- 
ſtowed much Pains in finding out the Pa- 
rallax of Mars; but of late Mars was in his 
Oppoſition to the Sun, and alſo in his Peri- 
helion, and conſequently in his neareſt Ap- 
proach to the Earth, and then he was moſt 
acurately obſerved, by two of the moſt emi- 
nent Aſtronomers of our Age, who determined 
his Parallax to have been ſcarce 30 Seconds; 
from whence we can eaſily collect, that the 
Parallax of the Sun is ſcarce 11 Seconds, and 
his Diſtance about 1 9000 Semidiameters of the 
Earth, 

By an Obſervation of the Body of Ferns, 
ſeen paſſing by the Body of the Sun, which 
N 4 will 
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will happen in May 1761, Dr. Halley has 
ſhewn a Method of finding the Parallax and 
Diftance of the Sun to a great Nicety, viz, 
within a 5ooth Part of the Whole; and we 
muſt wait Nill then before it can be determined 
to ſo great an Exactneſs. 
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SEC T. XIII. 
Of the Annual Motion of the EAN TR. 


"HE Earth which we inhabit, is one of 
x thoſe Planets which moves round the 
Sun, performing its Revolution in the Space of 
a Year, or 365 Days, 5 Hours, and 49 Mi- 
nutes, and at the ſame time turns round its 
own Axis every 24 Hours. 
To explain the Annual Motion of the 
Earth, Let AB CD. @&c«. Fig. 16. Plate 7. 
| repreſent the Orbit of the Earth, in which it 
is carried from Meſt to Eaſt in the Compaſs of 
a Year; and v, &, U, Sc. the apparent Au- 
au, Path of the Sun among the fixed Stars; 
which let be divided into 12 equal Parts, and 
the ſeyeral Lines S A, S B, SC, Sc. being 
drawn, will divide the Orbit of the Earth into 
12 unequal Parts, 


A Spetfator 
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A Speltator in S (the Sun) obſerving the 
Earth in A, it will appear to him among the 
fixed Stars, viz. Y, and in its Mean Diſtance 
from the Sun, the Earth moving forward in 
its Annual Motion from A to B, and from B 
to C and D, the Spefator in S, will ſee the 
Earth move forward among the fixed Stars from 
y to v, from & to x and S, in which Point it 
will appear in its Perihelion, or neareſt Diſtance 
from the Sun ; and the Earth continuing to 
move forward in its Orbit from D, through 
DE F, the Obſerver in S, will ſee it deſcribe 
in that Time the ſucceeding Quadrant of the 
Ecliptick; that is S, &, w, and in = will 
obſerve the Earth again in its Mean Di ſtance 
from the Sun. Alſo while the Earth paſſes 
through G H 1, the Obſerver will ſee it 
among the Stars =, m, 2, and at K the 
Earth appears then in its Aphelion, or in its 
greateſt Diſtance from the Sun, and ſo conti- 
nues to move through K LM, which makes 
it appear from S, to be with the Stars vw, =, X, 
which brings it to I again, being one intire 
Revolution round the Sun. 

The Spectator having viewed the Annual 
Motion of the Earth from the Sun, the Center 
of that Motion; let us now bring him from 
thence to our Earth, and let him be carried by 
it round the Sun, and let us imagine the Earth 
in G, the SpeFator ſees the ſame Face of the 
Heavens, and the very ſame Conſtellations, as 
we have ſaid before he did while he was in 
the un; the only Difference will be, that as 


before 
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before he imagined the dun in the Center, and 
the Earth in the Heauens, he will now: ſup. 
pole the Sun in the Heavens, and himſelf with 
the Earth at Reſt in the Center; and the 
Qb/erver being carried along with the Earth, 
and partaking of the Auuual Motion common 
to them both, he will obſerve all the Parts of 
the Earth and all the Bodies fixed on its Syr, 
face, to keep the ſame Diſtance with reſpec 
to oze quot her, and to his own Eye, and there. 
fore he cannot by his own Eye, perceive 
either his own Motion, or that of the Earth. 
But obſerving the , when the Earth comes 
to K, he will fee the Sun with the Stars s, 
and will perceive that he has chang'd his Place 
among the Stars, and that he has moved 
from Y to & and I to s, and while the 
Earth goes on in its Progreſs to M, the Sun 
will be ſeen from thence to haye moved thro' 
the Signs S, &, TN; and again, while the 
Karth deſcribes the Semicircle ABCDEF, 
the Sun will appear to have moved in the 
concave Surface of the Heavens through the fix 
| Signs =, n, 2, w, *, and K, and therefore 
an [ub®bitant of the Earth obſerves the Sun, 
which is really immoveable, to go through the 
| ſame Circle in the Heavens, and in the ſame 
Space of Time that a SpeZZator in the Sum would 
ſee the Earth deſcribe that Circle. Hence 
ariſes that apparent aunual Motion of the Sun, 
by which it is obſerved to go forward every 
Day by little and little towards the Eaſtern 
Stars ; So that any Star near the Ecliptick * 
riſes 
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riſes when the Sun riſes, after ſome Days the 
Star will riſe before the Sun, the Sun having 
got to the Eaſtward of it: So hkewiſe a Star 
that is ſeen after the Sun ſets at a conſiderable 
Diſtance from him, in the Space of ſome few 
Days, will fet with the Sun; and after that, 
will riſe before him in the Morning, and ſet 
before him at Night. 

The Revolution of the Earth about the Sun 
is not Circular, for the great Kepler, by a moſt 
certain and infallible Method of Reaſoning, 
has ſhewn, that the Motion of the Earth (as 
of all the other Planets) 1s perform'd in an 
Ellipſe, having the Sun in one of the Focug's, 
and that its Motion in this Ellipſe is really 
unequal, ſometimes 2 and ſometimes 
flower, and that according to its Diſtance from 
the Sun. 

The Axis of, the Ellipſes A P (Fig. 17. 
Plate 7.) is called the Line of the Apfides; 
the Point A, is termed the Aphelion, and P, 
the Perihelion ; and SC, the Diſtance between 
the Sun in the Focus and the Center, is called 
the Excentricity. If from the Center C, there 
be erected upon the Axis the Perpendicular 
CE, meeting with the Orbit in E, and there 
be drawn from the Focus the Line SE, this 
Line 1s call'd the Mean Diſtance of the Planet 
from the Sun, which 1s cqual to half the 
Axis, it exceeding the ſhorteſt Diſtance S P, 
as much as the longeſt Diſtance S A ex- 

__ ceeds it, 


In 
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In the Orbit of the Earth, the Excentricity 
S C is only 17 of ſuch Parts as S E, the Mean 
Diſtance conſiſts of 1000. 

The Motion of the Earth is not at all 
equal, yet it is regulated by a certain immu- 
table Law, from which it never deviates ; 
which 1s, that a Line or Ray drawn from 
the Center of the Sun to the Center of the 
Earth, does ſo move, that it deſcribes an Ellit- 
tick Area about the Sun, always proportional 
to the Time: And this Law holds in all the 
primary Planets : Thus, let the Planet be in 
A, from whence, in a certain Time, let it go 
to B, the Space or Area which the Ray SA 
deſcribes, is the Figure ASB; again, when 
the Planct comes to P, from which Point, 
ſuppoſe it to move through the Arch PD in 
the ſame Space of Time that it did through 
the Arch AB, which Arches muſt be une- 
qual, and nearly in a reciprocal Proportion to 
their Diſtance from the Sun; the Area SP D, 
deſcribed by the Radius S P, will be equal to 
the Area PB A; the Arch P D muſt be fo 
much in Proportion greater than the Arch 
AB, as SA is greater than S P, otherwiſe 
the Areas deſcribed in the ſame Time would 
not be equal. This Law 1s ſufficiently demon- 
ſtrated by the moſt learned Kepler, and unto 
this his Invention all the Aſtronomers do now 
give their Aſent; for there is no other Rule, 
which ſo well ſatisfies for all the Appearances 
of the Planets Motions. 


The 
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The Earth being fartheſt from the Sun in 
our Summer, (as appears by Fig. 16. Plate 7.) 
ſo that when the Sun appears in Cancer, the 
Earth is in K, its greateſt Diſtance from the Sun, 
it may be asked, Why the Earth grows warmer 
while it is ſtill removing farther from the Sun? 
And again, in the Winter, Why it ſnould be 
cold, notwithſtanding its nearer Acceſs to him? 
To anſwer which, it is to be obſerved, that the 
Sun being low in our Horison all the Winter, 
the Beams paſs through a much greater Quan- 
tity of Air, or it is deeper immerſed in our 
Atmoſphere in Winter than in Summer, when 
the Sun approaches nearer to our Vertex; and 
the Difference is ſo very great, that when the 
Sun is near the Horizon, we can look upon 
him without hurting our Eyes, the Force of 
the Rays being broke by the Reflection on, 
and Refraction by ſo many Particles of the 

denſer Air. 

Another Cauſe which produces the Variety 
of Seaſons is, that in Summer the Day being 
longer than the Night, we receive a greater 
Quantity of Heat from the Sun, than can be 
removed in the ſhort Night, and this Heat 
encreaſeth with the Length of the Day, and 
continues ſo to do after the longeſt Day, till 
the Sun return almoſt to the Eqrator. 


The Inhabitants of the other Planets, will 


obſerve ſuch Motions in the Sun, as we do 
from our Earth, vis. 


An 
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An Inhabitant of zter will think that 
the Sun turns round their Earth in 12 of our 
Years; that Circle, which the Sun, by his 
Annual Motion appears to them to deſcribe, is 
not the ſame with our Echprick, by reaſon of 
the Latitude of Frpiter. And for the fame Rea. 
ſon, the Sun ſeen from Saturn will appear to 
move in another Circle diſtinct from cither of 
the former, finiſhing his Revolution in about 

o of our Years. 

Alſo, from Mars, he will appear to de. 
ſcribe a Circle, different from either of the 
former, in two of our Years ; fince it is im- 
poſlible that the Sun can have all theſe Moti- 
ons really in it ſelf, and there can be no 
Reaſon given why any of them ſhould be. 
long really to the Sun more than the reſt ; 
we may therefore reaſonably affirm, that there 
are none of them real, but that they are all 
apparent, and ariſe from the Motions of the 
reſpective Planets. 
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SECT. XIV. 
Of the Inequality of Days and Nights. 


O explain the Variety of the Days and 
Nights, and the Seaſons of the Year ; 
ſuppoſe the Earth in & (Fig. 18. Plate 7.) in 
its Orbit, carried from Meſt to Eaft, revolving 
at the fame Time about its own Axis in 
twenty four Hours from YH? to Faſt, P 
will repreſent the North Pole, and O the 
Suth, EQ the Equator, whoſe Plune is in- 
clined to the Plan of the Ecliptick by an 
- ale of 23 Degrees. It is plain, if the 
d be In rv or Libra, where the Rays 
Jo the Sun and Earth's Centers, cut per- 
0 ndiealar its Axis P O, the Sun will appear 
in the Equinoftial Circle, and conſequently 
declines; neither to the North or South Pole, 
ut ſeems to deſcribe, in its diurnal Motion, 
the Equator it-ſelf: In which Situation the 
; a ation of the Earth made by the Sun, 
extends itſelf to both Poles P and O. 
"The Avis P O, which in this Caſe repre- 
ſents-the Ebrizon, or that Circle which ſepa- 
rates the Hluminated from the darkened He- 


miſphere e 
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miſpbere, divides the Equator and all its pa. 
rallels equally : And therefore any Parallel o 
the Equator being carried round by the equal 
Diurnal Motion, is as long in the Darkneſs :, 
in the Light; that is, the Day and Night will 
then be equal all over the Earth ; for Exan. 
ple, Let LN repreſent the Parallel of Lai. 
tude for London, it is plain, that the ſaid P.. 
rallel is equally divided by the Circle, ſepa. 
rating the enlightened from the darkened H. 
miſphere, conſequently the Diurnal Arch i, 
equal to the Nocſurnal. 653 
Suppoſing now the Earth at m, the Rays of 
the Sun 8 m will not be perpendicular to the 
Axis of the Earth PO, but will meet with 
the ſame in ſome other Parallel, which will 
be between the Equator and the Tropick of 
Cancer; for the Earth in its Annual Motion 
being removed from the Equator about 10 
Degrees, the Sun will then appear to haye 
10 Degrees of the Northeru Declination equal 
to the Arch of the Meridian E x, therglore 
the perpendicular Ray of the Sun will not 
meet with the Earth at E the Equator,-but 
in x, from which Point draw x B parallel to 
the Equator, it will repreſent the Parallel, 
which the Sun appears to deſcribe for that 
Day, by the Diurnal Motion of the Earth. 
The inlightened Hemiſpbere being always 
go Degrees on each Side of the Circle the Sun 
appears to deſcribe, he ſhall then ſhine to y, 
10 Degrees on the other Side P the North 
Pole, and to u, 10 Degrees ſhort of O he 
Gout 
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Suth Pole, and deſcribing a Circle parallel to 
the Equator at the Diſtance Qy, the whole 
Tract betwixt that Circle and the North Pole 
P, ſhall have the Sun ſtill in Yiew, and con- 
ſequently continual Day ; it's plain that the 
like Space lying betwixt the Circle U a and 
the South Pole O, ſhall have continued Dark- 
neſs ; the Circle y u will repreſent the Hori- 
aon, being perpendicular to the Ray of the 
Sun S x: But in this Potion, all the Paral- 
lels betwixt the Equator and the Circle y m 
towards the North Pole, are cut by the Circle 
yu bounding Light and Darkneſs into ane- 
qual Parts, the largeſt Parts of theſe Circles 
remaining in the Light, and the ſmalleſt in 
Darkneſs But thoſe Parallels that are to- 
wards the South Pole, as far as the Circle u a, 


have their greateſt Portions in Darkneſs, and 
the leaſt in Light; and the Difference of 


| theſe Portions will be greater or leſs, accord- 


ing as the Circles are nearer to the Pole or to 
the Equator : Thus, in the Parallel of London 
LN, the Diurnal Ark is repreſented by Lc, 
and the Nocturnal by c N, in which Caſe the 
Diurnal Ark is greater than the Nocfurnal 
to all thoſe on the North Side of the 

E quator. | 
In like manner, the Earth being at z, the 
Point of its greateſt Southern Declination, the 
Sun will then appear to the Northward from 
the Equator 23 Degrees 29 Minutes equal 
to the Ark of the Meridian E &, and the 
Ray of the Sun 8 & ſhall meet with the 
77: 2 Oh Earth's 
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Earth's Surface in &, from which a Line 
drawn parallel to the Equator, will repreſent 
the Parallel which the Sun appears to deſcribe 
for that Day by the Diurnal Motion of the 
Earth, which Circle is call'd the Tropick of 

Cancer; and by the Revolution of the Earth 
round its Axis, all the Points of the Pg. 
rallel % S, will paſs directly under the 
Point S, therefore will be directly under the 
Sun, and the Sun will be Vertical to all 
the Inhabitants that are under the Tropick 
of Cancer, when he comes to their reſpective 
Meridians. 

While the Earth is in this Poſition, it is 
manifeſt, that the Circle which bounds Light 
and Darkneſs reaches on the other Side of the 
North Pole P toy, but falls ſhort of the South 
Pole O, and reaches no farther than u; thro 
ny, and us, let two Parallels of the Equator 
be deſcribed, theſe two Circles are called the 
Polar Circles, and while the Earth is in 25 all 
that Trac of the Globe, that is included within 
the Polar Circle ny, continues in the Light, 
notwithſtanding the Revolution of the Earth 
round its Axis, and the Inhabitants there en- 
joy a continued Day, On the contrary, thoſe 
that lie within the oppoſite Polar Circle U 8, 
remain in Darkneſs, having all Night without 
any Day. 

It is likewiſe manifeſt, that all the Pa- 
rallels between the Equator E Q, and the 
Arctick Circk ny, are cut by the Horizon yu 
into unequal Parts, the longeſt remaining in 
Light, 
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Light, and the ſhorteſt in Darkne/5, Thus, 
the Parallel of London L. N, the Ar Lc re- 
preſents the Diurnal, and c N the Nocturnal 
Arch, therefore in this Poſition of the Earth, 
when the Sun is in &, the Inhabitants of the 
Northern Hemiſphere will have their Days at 
the longeſt, and their Nights the ſhorteſt, and 
the Seaſon of the Year will be Sammer But 
all thoſe on the Huth Side of the E Equator, 
will have their Nights the longeſt, and their 
Days the ſhorteſt, becauſe the greateſt Portion 


of their Parallels are in Darkneſs, and their | 


leaſt in the Light; the Seaſon of the Near to 
them, at that Time will be Hinter. And in 
every Place, the Length of the longeſt Days 
are greater, according as the Place is further 
removed from the Equator, and comes nearer 


to the Pole. 
Alſo we ſee, that from the Time of the 


Sun's being upon the Equator at E, to the 


Time of his greateſt Declination at S, the 


Sun has been continually in View of P, and O 
has been ſtill in Darkneſs ; that is, for the Space 
of three Months, anfwering to the three Signs 
T, S, I: Alſo the Pole P, has the Sun ſtill 
in View during the following Months, while 
he deſcribes the three Sjzns &, Q, W, for all 
this while he is on the North Side of the 
Equator : And the Circle bounding Light and 
Darkneſs falls on the other Side of the North 
Pole, but ſhort of the South ; ſo that the In- 
habitants of the North Pole (if there be any) 


haye their Day half a ear long, and thoſe of 
CF-2 the 
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the South Pole half a Year Night, via. from 
March 10. to September the 13th, and on the 


contrary, when the Sun is to the. South of. the 
Equator. 3. 3t-510} 
It is evident, that of all the Parallels there 
is only the Equator which is always cut 
into equal Parts by the Circle bounding 
Light and Darkneſs, being both of them 
great Circles; therefore it's only the Inha- 
bitants of the Earth that live under the 


Equator, which have their Days conſtant] 


equal to their Nights throughout the whole 


Tear. 0 * 515 
While the Earth goes forward from w by 
>, and X to , during which Time the Sun 
ſeems to move through the Sg, S, & and 
TM, and returns towards the Equator till at laſt 
at = the Sun appears in the Equator of the 
Heavens, becauſe at that 'Time the Plane of 
the Earth's Equator produc'd does paſs thro' 
the Center of the Sun, making the Days and 
Nights over all the Earth equal; and now 
again, the Extremities of MHumination reach to 
both Poles. | 

The Earth moving forwards through 'the 
Signs Y, A, and 1, the Sun will appear in the 
mean while to go thro' =, m, and 1, and to 
decline gradually from the Equator towards 
the South Pole, till ac laſt the Earth being 


* . 


in S, and the Sun appearing in , all the 
Phenomena will happen to the Inhabitants of 


the Southern Hemiſphere, as happend to thoſe 


of the Northern, when the Earth was in w, and 


what 


1 
- —— 
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| what happened to thoſe of the Sorithern Hemi- 
_ ſphere, while the Earth was carried thro' w, =, 
and X, will now happen to thoſe of the Nor- 
thern, while the Earth is carried thro' S, &, m, 
and the Sun will ſeem to move through W, W, 
and X, coming again to the Equator in , 
compleating the Year : And the Sun will 
cauſe the ſame Phenomena of Day and Night, 
the former decreaſing, the latter increaſing, 
to the Inhabitants of the Svnthern Hemiſphere, 
as it did to the Inhabitants of the Northern 


Hemiſphere, while it went thro' the oppoſite 


Signs. 


See. 


Of the ECLIPSES of the SUN and 
25 8 MOON. 


5 


T H E Earth being an Opaque Body, and 
I enlightened by the Sun, it caſts a Ha- 
dow towards the Space oppoſite to the Sun; 

and becauſe the. Figure of the Earth is Sphe- 
rical, the Figure of the Shadow would be 
Cylindrical ;, if the Earth and Sun were of 
equal Bigneſs, as in Plate 8. Fig. 19. or if 
the Earth were bigger than the Sun, the Sha- 


O 3 dow 
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dow would have the Figure of a Cone, which 
had loſt a Piece of its Top or Vertex, and the 
farther off from the Earth would be the 
thicker, (as in Fig. 20. Plate 8.) And in both 
theſe Caſes the Shadow would be infinitely 
extended, and would 7#4volyve ſometimes the 
Planets Mars, Fupiter, and Saturn within it; 
when they come to be in Oppoſition to the Sue, 
but this is never obſerved, and therefofe the 
Sun muſt be greater than the Earth, whoſe 
Shadow muſt be of a Conical Fj igure, and ters 
minate in a Point, as in Fig, 21. Plate 8. 
This Shadow of the Earth muſt always | be 
in the Plane of the Ecliptick; ſince both Sun 
and Earth are always there. If at any time, 
when the Moon is in Oppoſi tion to the Sun, 
ſhe ſhould happen to be in the Plane of the 
Ecliptick, or pretty near it (which will be 
when the full Moon happens in or near a 
Node) it is evident that the Moon will be 
immerſed in the Earth's Shadow, and conſe- 
quently _ of the Sun's Light, (as in 
Plate 9. ) by which it ines, that is, 
it will /ufe e an an 2 which will be total or 
partial, as a Whole, or only a Part of the 
Moon's Body enters the Shadow. Wo 
Let the Line x y (Fig. 22, Plate 9.) * 
preſent the Tranſverſe Section of the Earth's 
Shadow, where it croſſes the Moon's Orbit. 
Let a A «© B, be the Orbit of the Moon, 
2 CE. the Ecliptick, the Duration of ſome 
Eclipſe is found to be ſo long as to let the 
Moon go the Length of 3 of its Piameters ax 
the 
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the Shadow totally eclipſed, which Stay in 


the Earth's Shadow is computed to be about 
four Hours, whereof the Moon takes one 
Hour from its Beginning, to enter the Shadow, 
till quite immerſed therein, two Hours more 
ſhe continues zotally dark, and the fourth 
Hour is taken up from her firſt Beginning to 
come out of the Shadow, till ſhe is quite out 
of it : And ſuch an Eclip/e is called a Total 
and Central Eclipſe. 

Sometimes the Moon is not arrived at, or 
has already paſſed the Node, when it is en- 
tering the Earth's Shadow ; notwithſtanding, 


if at that time it be near the Node, it will be 


totally immerſed, and conſequently there will 
happen a Total, though not a Central Eclipſe, 
(as in Fig. 23. Plate 9.) for the Way of the 
Moon A B, thro' the Earth's Shadow CD, is 
ſhorter than the Diameter of the Shadow E P, 
becauſe it does not paſs thro' its Center, and 
conſequently will be paſſed thro” ſooner. 

But if it be ſo far off from the Shadow, as 
that only part of the Moon is 7mmer/ed, as it 
paſſes in its Orbit (y x Fig. 24. Plate 9) the 
Shadow PO, the Eclipſe will be a partial one, 
and is ſaid to be of ſo many Digits, as there 
are twelfth Parts of the Moon's Diameter 
darkened. | 8 

In all theſe Caſes, in the Beginning of an 
Echpſe, the Moon enters the Weſtern Part of 
the Shadow with the Eaſtern Part of her 
Limb, and in the End of it ſhe leaves the 
Haſtern Part of the Shadow with the Meſtern 

904 Part 


— 
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Part of her Limb. The Eaſtern Limb, of the 
Moon in its Acceſs to the Shadow, does not 
enter preſently into the thickeſt Darkneſs, but 
grows darker and darker as it approaches 
nigher to the Shadow, and this ariſes from the 
Penumbra, which always accompanies a Sha- 
dow, which is made by a {cid Body that is 
ſeen under a ſenſible Angle, thus (Fig. 21. 
Plate 8.) x y Az, repreſents the Shadow | 
(where no Part of the ' Sun's Light comes) 
which is encompaſs'd all round with the 
Penumbra Y XP A Z, where only tome Part 
of the Sun's Light is intercepted by the 
Earth, and this Penumbra is more dim to- 
wards x y and 2 A, the Edges of the perfect 
Shadow, becauſe fewer Rays arrive thither; 
the Portion of the Sun, from which they are 
emitted, being ſmaller, but leſs. ob/cure to- 
wards*x P, and Z N, where more Rays can 
reach, and beyond which Limit all the Rays 
of the Sun can come without any Hindrance 
at all. e THO AE 
Some kind of Eclipſe or other of the Moon 
happens generally twice a Lear at leaſt, for 
there being two Nodes, in which the Moon's | 
Orbit crofles the Ecliptick, which move con- 
trary to the Series of the Signs, and the Earth | 
going round the Ecliptick every Year, accord- 
ing to the Order of the Signs; hence it is 
obvious, that the Earth muſt meet the Moon's 
Nodes every Tear. If therefore a Full Moon 
Happens zu/7 at that Time, the Moon muſt 
neceſſarily be totally and centrally eclipſed ; and 
| though 
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though a Full Moon does not happen ui as 
the Sun and Node meet, yet the [nclination 
of the Orbit of the Moon to the Ecliptick is 
ſo little, and the Depth of the Earth's Sha- 
dow is ſo great, that tho' the Full Moon is 
diſtant above ten Days from the Time of the 
Sun's appearing in that Degree of the Eclip- 
tick, in which the Node is at that Time, 
either before or after it, and it cannot be 
diſtant above fifteen Days, yet the Moon will 
ſcarce get clear of the Shadow, and conſe- 
quently there will be at leaſt a partial Eclipſe. 
But if the Earth happens to meet a Node of 
the Moon, on the very Day of the New 
Moon, or one or two Days before or after, 
(which rarely happens) in this Caſe the 
Moon will be far enough to avoid the Sha- 
dow of the Earth, both in the foregoing 
and alſo in the following Full Moon, and fo 
there will be no Eclipſe of the Moon that 
half Year: | 
The Moon alſo being an opaque Body, and 
enlightened by the Sun, conſequently caſts a 
Shadow towards thoſe: Parts that are turned 
from the Sun. And if the Earth ſhould be 
deprived of the Sun's Light, by being in- 
merſed in the Shadow of the Moon, this Phe- 
nomenon ought to be called an Eclipſe of the 
Earth: But the Obſerver of it being on the 
Earth, and the Moon (which more or leſs 
covers the Sun) not being eaſily perceived by 
us, the Defect of Light appears to us as in the 
Sun it-ſelf, and is therefore called an * 
0 
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of the Sun, which is alſo diſtinguiſh'd into 2 
Total Eclipſe, wherein the Moon covers the 
whole Body of the Sun from us, or a partial 
Eclipſe, wherein the Moon coyers only a Part 
of the Sun. - wah 1 

But it is to be obſerved, that altho' an 
Eclipſe of the Sun be, in reality, an Eclipſe of 
the Earth, yet what is called a oral Eclipſe 
of the Sun, is not to be conceived in reality, 
as a Total Eclipſe of the Earth, or that the 
whole upper and oppoſite Hemiſphere of the 
Earth is then deprived of the Sun's Light, as 
in a Total Eclipſe of the Moon its whole oh- 
fite Hemiſphere is darkened. The Reaſon of 
which Difference is this: The Earth being 
bigger than the Moon, the Cone of its Sha- 
dow is big enough to involve the whole op- 
poſite Hemiſphere of the Moon in its Darkneſs, 
whereas the Moon being leſs than the Earth, 
the Cone of her Shadow will involve at once, 
only a ſmall Tract AB (in Fig. 25. Plate 9.) 
of the oppofite Hemiſphere of the Earth, fo as 
to hide the whole Sun from the Inhabitants 
thereof, and confequently there will appear 
only to theſe a Total Eclipſe of the Sun, whilſt 
to the Inhabitants of the adjoining Tract BC, 
the Sun will appear to be but partially eclipſed; 
at the ſame Time in other Places of the ſame 
Hemiſphere, as E F, there is no Eclip/e at all, 
the Sun enlightening without any Hindrance 
or Impediment, | 


The 
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The Height of the Moon's Shadow may 
be found by Calculation, to be about 59, 
36 Semidiameters of the Earth; hence, if the 
' Diſtance of the Moon from the Earth be 
greater than her Mean Diftance 60 Diameters 
of the Earth, the Shadow of the Moon can- 
not reach the Earth, in which Cafe there may 
be a Central Eclipſe of the Sun, but not a Total 
one, but round the Moon there will appear a 
Part of the Sun's Body in the Form of a I- 
minous Circle, which like a bright ſhining 
Ring of Gold, will embrace the Body of the 
Moon. 25 S's 

The Bigneſs of a Solar Eclipſe is to be eſti- 
mated the ſame Way as in a Lunar Eclipſe, 
by the Digits, or 12th Parts of the Sun's Dia- 
neter that are darken'd by the Moon, at the 
middle Time of an Eclipſe. | IE 

It is likewife evident that the Moon 
moving towards the Eaſt (as in Fig. 25. 
Plate 9.) the Meſtern Part of the Earth will 
be in the Shadow firſt ; which will paſs along 
the Earth's Disk like a Spot, thr A B CE 
to F, where it leayes the Earth ; but if the 
Moon he viewed from the Earth, the Eaſtern 
Limb of the Moon will firſt cover the Meſtern 
of the Sun, and the Weftern Limb of the Moon 
will laſt uncover the Eaftern of the Sun, and 
the greateſt Darkne/5 that can happen in a 
Total Eclipſe of the Sun, is ſoon at an End, 
tome Part of the Sun's Disk being preſently 
uncoyered, and that Part, tho? never ſo little, 
wil mightily enlighten thoſe Inhabitants of 
| the 
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the Earth, to whom it is viſible. Tho the! 
Moon muſt be in a Node the very Moment of M 
the New Moon, to cauſe the. greateſt Fclip/; 
of the Sun that can happen; and that 4 
Shadow of the Moon may go along the Mid. 
dle of the Earth; yet, if the be not far off 
from thence, the Shadow of the Moon, or at 
TJeaft Part of the Penumbra, will fall upon 
ſome Tract of the Earth, (by reaſon of the 
Bigneſs of the Earth) ſo as to cauſe there a | 
Total, or at leaſt a Partial 'Eclip/e'; and in this 
Senſe, there are more Eclipſes of the Sun than 
of the Moon, but in reſpect of any one given 
Place of the Earth, there are much fewer 
viſible Eclipſes of the Sun than of the Moon, 
for the Shade of the Moon is leſs than the 
Shade of the Earth, and conſequently. the 
former will not ſo often involve any given Place 


of the Earth, as the latter will ſome Part of 
the MOON: | 


5 8 * — . * 


— 3 N 8. - | : : 
| (; . * 2 f 
2 , - | 
* D 

' 

Wo 60% 2 

{ . RS 

| VS 
| : 
8 
: ; 
7 
f 
' 
| 
-* * 
" 
. 
1 
* i ne . 7 


. | 
(AF IS 
U 00083 \ 
Wo — 4 & 
SEN 


r 


1 0 


d deve g h N ee: ee; N! 
28 DEE: C 


S ECT. XVI. 


Of the Solution of SpHRERICAL TrIANGLES 
pon the GLOBE. 


Pherical Triangles are beſt repreſented 
by the Circles on, and thoſe: appendant 
to the Globes: The Globe being the Original 
from whence all Spherical Trigonometry pro- 
ceeds, and upon which the Sides and An- 
gles of all Spherical Triangles are moſt na- 


E turally repreſented and moſt expeditiouſly 
meaſured. 


Definition I. A Spherick Triangle is bound- 

= cd by the Arks of Three great Circles of 
= the Sphere, or Globe, each Ark being leſs 
than a Semicircle, or 1809. 


Def. II. A Spherick Angle is the ſame 
with the Inclination of the Planes of thoſe 
two Circles which conſtitute the Augle; and 
if from the Point of any Spherick Angle as a 
Pole, you deſcribe a Circle at the Diſtance of 
90 from that Point, the Arch of this Cir- 
ck intercepted between the Legs of the An- 
gle, is the Meaſure of it. | 


Def. II. 
1 
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Def. III. When a Spherical Anal ha 
one or more Right Angles ; that is, contain, 
90 Degrees, it is call'd a Right-angled Spherical 
Triangle : If all its Angles be acute, that iz 
each of them leſs than 90 Degrees, it is call 
an Acute Angled Triangle; and if all its An. 
gles be obtuſe, each exceeding 90 Degree, 
or if ſome of them be obtuſe and ſome acute, 
it is called an Obtuſe Angled Spherical Triangl. 


Def. IV. The Complement of à Side, or 
Angle to a Quadrant, or go Degrees, is ſo 
much as that Side or Angle wants of go De- 
grees; and their Complement to a Semicirch, 


is ſo much as that Side or Angle wants of 


180 Degrees. | 


Def. V. If two great Circles of the 
Sphere paſs through each other's Poles, thoſe 
two great Circles interſect each other at Right 
Angles; but if they interſe& each other, 
and do not paſs through each other's Poles, 
thoſe two Circles ſhall interſect each other at 


Oblique Angles. 


Def. VI. If a Spherical Triangle have 
three Right Angles, the three Sides of that 
Triangle ſhall be all Quadrants, as in a Pa- 
rallel Sphere, the Braſs Meridian cutting the 
Ebrizon in North and South at Right Angles, 
the Equinoctial Colure cutting the Horizon in 


the 


the E. and W. Points at Right Angles; and 


+ 


er Co. 
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the Meridian and Colure interſecting each 
other in the Poles of the Morld at Right 
| Angles ; do conſtitute a Spherical Triangle 
with three Right Angles; and the three 
Sides of this Triangle, for this Reaſon, ſhall 


be all of them Owadrants. 


Def. VII. The Sides of Spherical Trian- 
oles are of the ſame Affection or Kind with 
their oppoſite Angles. 


| Def. VIII. All great Circles muſt cut 
| each other in two equal Parts, becauſe their 
common Interſection is a Diameter of the 
Sphere, and conſequently the two Points of 
Interſection are at the Diſtance of a Semi- 
circle from each other. 


Def. IX. The oppoſite Angles, at the 
Interſe&ion of two Circles, are always equal, 
becauſe the ſame Plane conſtitutes both 
Angles. 


CASE l. 


In the Right Angled Triangle H O P, 
Right Angled at H, Fig. Plate 10. 


Given 


| 
| 
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PH the Latitude of 1 
the Placſdte = = = (= ST, 30 
Given P O the Sun's Diſtance | 
from the Pole, or the Com-p 70 30 
| tlement of his Declination 


H O the Goinpiement of the 
| Sun's Amplitude. 
| HP O the Aur of the Sun's 
Required, Riſing accounted from Mid- 
night. 
| POH the Angle of the Sur: 
Poſition. 


To repreſent this Triangle on the GLOBE, 


Elevate the Pole to the given Latitude, and 
turn the G/obe about till 704 Degrees of the 
Equinoctial Colure, counted from the Pole, be 
at the Horizon ; ſo will the Triangle be per- 
fectly deſcribed by an Arch of the Braſs 


Meridian, an Arch of the Horizon, and an 


Arch of the Colure. 

The Complement of the Sun's Ampli 2 
HO, is numbered on the Horizon, from the 
Colure to the North Point of the Horizon, 
and in this Caſe is 57 34. 

For the Angle HP O, count the Degrees 
of the Equinoctial which are contained be- 
tween the Colure and the North Side of the 
Braſs Meridian, which Degrees reduced to 


Time, by allowing 15* to an Fur, give 
the 
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| the Time of Sun-rifing, and in this Caſe will 

be 62 Deg. 45 Min. or 4 Hours 11 Minutes 
the Hour from Midnight. 

And for the Angle PO H, number on the 
Colure, and alſo on the Horizon (the Sides 
that include the Angle) go Degrees from the 
Angular Point, and the Diſtance between thoſe 
two Points, where the Reckoning ends, mea- 
ſured by the Quadrant of Altitude, or by 
Compaſſes, contains 56 Deg. 39 Min. 


CASE II. 


In the Right-angled 7riangle x y z, Righi- 
Angled at y, Fig. 2. Plate 10. 


from the next Equinoctial 
Point Aries - = < - - - 

y x Z the Angle that the 
Echptick makes with the A 
Equator, being the Sun's 3 I, 
_ greateſt Declination = - = 


xz the Sun's ninth © 7 


Given 


—_—_ 


2 y the Sun's preſent Declina- 


tion 
Required x y the Sun's Right Aſcenſion. 
yz x the Angle that the Meri- 
dian makes with the Ecliptick. 


P To 


72 o 


a. —_ 8 — 
_ —— 
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To repreſent this Triangle on the GLOB E. 


Bring the Sun's Place (which in this Ex. 
ample is the 12th Degree of Gemini) to the 
brazen Meridiav, and fix the Globe in that 
Poſition, and the Triangle will be repreſented 
by an Arch of the Equator, an Arch of the 
Ecliptick, and an Arch of the brazen Me- 
ridian. . 

The Sun's preſent Declination z y is mea- 
ſured on the brazen Meridian, and in this Caſe 
is 220 160% 

The Sun's Right Aſcenſion x y is meaſured 
on the Equator, and from the firſt of Aries, 
and in this Caſe is 70 Deg. 29 Min. 

And for the Meaſure of the Angle y 2 x, 
number 90 Degrees on the Meridian from 
the Sun's Place, and go Degrees on the 
Ecliptick from the ſame Place, ſo ſhall the Di- 
ſtance between theſe Points (meaſured by the 
Quadrant of Altitude, or by Compaſſes) 
contain for the Angle y z x, $2 Deg. 20 Min. 


CASE. II. 


In the Right Angled Spherical Triangle 
AO B, Right Angled at B, Fig. 3. Plate 
10. ; | 


Given 
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* OAB the Comple- 
ment of Latitude 38 30 N. 


Given B O the Sun's 1 
20 30 


nation North - - - - 


A O the Sun's Amplitude from 
the Eaſt or Me eſs Points of the 


1 Horizon. 
9 A B the Aſcenſional Difference. 
AO B the Angle of the Sun's 
50 at his Riſing. 


To repreſent this Triangle on the G LOBE. 


Depreſs the Equator below the North 
Point of the Horizon 389 zol, the Comple- 
ment of the Latitude, then number the Sun's 
Declination 20 Deg. 30 Min. on the Equi- 
noctial Colure, and bring that to the Eaſt Side 
of the Ebrizon ; ſo ſhall the Triangle be 
formed, and appear below the Ehrizon, by 
A O, an Arch of the Horizon, A B an Arch 


of the Equinoctial, and BO an Arch of the 
Colure. 


The Parts required of this Triangle are 
found thus. 


A O the Sun's Amplitude from the Eaſt, 
is numbered on the Horizon to the Colure, and 
is 34 Deg. 14 Min. 


P 2 AB the 


— 
— * ww, = 
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A B the Aſcenſional Difference is num. 
bered on the Equator, from the Eaſt Point 
of the Horizon to the Colure, and is 27 Deg, 
18 Min. 

And the Angle of the Sun's Poſition 
AO B is found by continuing the Sides OA 
and O B, to Quadrant, and then meaſuri 
betwixt thoſe two Points, as in the firſt and 
ſecond Caſes. | 


CASE IV. 


In the Right Angled Triangle A EL, 
Right Angled at E, Fig. 4. Plate 10. 


R 
c os 20 30 N. 


AL the Sun's Decli- ; 
Given 5 
LA E the Latitude - 51 30 N. 
L E the Sun's Altitude at Six. 
Required ) AE the Sun's Azimuth from 
(the Eaſt. 


To repreſent this Triangle on the G LOB E. 


Elevate the Pole to the given Latitude, fix 
the Quadrant of Altitude in the Zenith, and 
number the Sun's Declination 20 Deg. 30 
Min. on the Equinofial Colure ; the Colure 
being brought to the Eaſt Point of the H- 
rizon, bring the graduated Edge of the .9ua- 
drant over the Sun's Declination on the Co- 

lure: 
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lire : So will the Triangle be formed by AL, 
an Arch of the Colure equal to the Decli- 
nation A E, an Arch of the Horizon, equal 
to the Azimutb numbered from the Eaſt: 
And 
L E an Arch of the ®vnadrant of Alti- 
tude, in which Caſe L E, the Sun's Altitude, 


is 15 deg. 54 min. 


AE the Sun's Azimuth from the Eaſt 
13 deg. 6 min. 


Of Oblique Angled SrHrtricarl 


TRIANGLES. 


S . 


In the Obligue Angled Sf herical Triangle 
PZ M (Fig. 5. Plate 10.) Obtaſe Angled 
at Z. | 


/ 
(: 2 P the Complement ? 
of the Latitude = = 338 30 
M P the Sun's Diſtance 
from the Pole, being the 
70 oo 


Given Complement of his De- 
| clination = - - - = - = 
M Z the Complement 

of the Sun's Altitude, or 

his Diftance from thef #/ 20 

(Zenith = = = = — = = 


* 2 3 Required 


—— 0 — 
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P Z. M the Sun's Azimuth. 

Z PM the Hour of the Day. 

Z. P M the Sun's Angle of Po. 
ſition. 


Required. 


7⁵ repreſent this Triangle on the GLOBE. 


Elevate the Poſe to the Latitude, then 
count Z ? 38 Deg. 30 Min. the Complement 
of the Latitude from the Pole on the South 
Side of the brazen Meridian, and where the 
Reckoning ends; skrew the Quadrant of Alti- 
tude; this done, count the Side M P 70 Deg, 
upon the Equinoctial Colure from the Pole, and 
the Side Z M upon the 3 of Altitude 
from the Zenith downwards, and ſo move the 
Globe and Quadrant of Altitude together, till 
the Numbers counted on the Colure and Qua- 
drant of Altitude meet in one Point; ſo will 
the Triangle be exactly delineated upon the 


Globe. 
Now to find the ſeveral Angles. 


For the Angle at 'Z, count the Number of 


Degrees of the Abrizon, which are contained 
between the North Point of the Meridian and 


the Quadrant of Altitude, which you will 
find to be 115 Deg. 35 Min. the Sun's Az 

muth from the North. 
For the Angle Z PM, number the De- 
grees of the Equator contained wn 2 
oul 
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South Part of the brazen Meridian and the 
Colure, which you will find to be 45 Deg. 
which reduced to Time is 3 Hours, the Hour 
from Noon; namely, 9 in the Morning, or 3 
in the Afternoon. 

For the Angle ZMP, the Angle of the 
Sun or Stars Poſition at the Time of the 
Queſtion ; count 42 Deg. 48 Min. the Com- 
plement of MZ, upon the Quadrant of Al- 
titude (it being brought to the other Side of 
the Meridian, and allo count 209 the Com- 
plement of MP on the Colure (on the other 
Side of the Meridian) the Diſtance of theſe 
two Points, meaſured with a Pair of Compaſſes 
or otherwiſe, gives 36 Deg. 52 Min. which is 
the Angle of the Sun's Poſition. 

So that by the Knowledge of the Latitude 
of the Place of Obſervation, the Altitude and 
Declination of the dun or Star, the exact Hour 
of the Day or Night may be known, and 
the Azimuth of the Celeſtial Phenomenon. 

Alſo by having any three Parts of the 
Triangle given, the other three may be found, 
which affords a great many Jarieties or Caſes, 
in every oblique-angled ſpherical Triangle. 

This oblique-angled {pherical Triangle may 
alſo be applied to Geographical or Nautical 
Queſtions ; for 

The Side Z P may repreſent the Comple- 
ment of the Latitude of that City, whoſe Ze- 
nith Point is Z. 

The Side PM will be the Complement of 


the Latitude of the City or Town at M. 
P 4 The 
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'The Side 'Z M may repreſent the Diftance 
between thoſe two Cities. 


The Angle P Z. M 1s the Dillerence of Lon. 
gitude between the two Cities M and Z. 

The Angle MZ, the Point of the Compaſs 
leading from M to Z. 

The Angle PM Z, the Point of the Com- 
paſs leading from Z to M. 

From which it is evident that, if you obſerye 
the Bearing or Courſe from 'Z to M, the Re. 
verſe of that Courſe will not carry from M to 
Z, which makes good the Geographical Paradox, 
that a Place may lie Eaſt of London, and 
London not lie Weſt of that Place. 

Moreover, in the ſame Triangle you may 
make the Side Z P, the Diftance of the Pol: 
of the Equator from the Pole of the Ecliptick : 
Then P M will he the Complement of the 

Declination of a Star at M, the Side Z M will 
be the Northern Latitude of that Star; the 
Angle M P Z, will be the Complement of the 
Star's Right Aſcenſion, the Angle PZ. M, the 
Quantity of the Star's Longitude, and the An- 
gle PM Z, the Angle of the Star's Poſition. 

There are divers other Triangles both 
right and oblique angled ; but theſe, as the 
moſt particular, I recommend to the Practice 
of the Learner, which, if well underſtood, 
will enable him to proceed to a farther Uſe 


of the Globes, as applied to Gnomonical 
Problems, 


SECT, 
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SECT. XVII. 


Of the Practical Uſe of the G L OBES 


in the Solution of Gnomonical Pro- 
blems. 


Mong the various pleaſing and profita- 
ble Amuſements which ariſe from the 
Uſe of the G/obes, that of Dialling 1s not the 
leaſt, becauſe 1t rewardeth thoſe that incline 
to exerciſe themielyes that Way, with abun- 
dance of Pleaſure, and is of univerſal Uſe to 
Mankind in determining the Periods of Time 
alloted for Bufneſs, Company, or Retire- 
ment, Re. | 

The Ancients being ſenſible of this Advan— 
tage, invented ſeveral Ways whereby they 
might diſtinguiſh and obſerve the Hours either 
by Day or Night, but none with lets Charge 
or greater Certainty anſwered. their Deſign, 
than Sun-Dials drawn upon the Superficies of 
fixed Bodies, And the whole Ant of Dial- 
ling being moſt naturally and clearly ///trated 
by the Help of Spheres or Globes, we ſhall 
in this Section conſider thoſe Kinds of Dials 


only, 
I 
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only, which may eaſily be conſtructed by the 
Globes, and drawn upon plain Superficies 
which being throughly underſtood as a Foun. 
dation, any Perſon acquainted with Arithne. 
tick and Geometry, will eaſily conceive hoy 
all other Kinds of Dials may be drawn, whe. 
ther by Lines or Numbers. 


1. Every Dial-Plane (i. e.) plain Surface 
on which a Dial is drawn) repreſents the 
Plane of ſome great Circle, which Circle is an 
HÞrizon to ſome Country or other. The Ce. 
ter of the Dial repreſenteth the Center of the 
Earth, and the Gnomon, which caſteth the 
Shade, repreſenteth the Axis, and ought to 
point direciij to the Poles of the Equator. 


2. All Planes upon which Dials are made 
in any Latitude, do either he, 1½, Parallel to 
the Horizon : or, 2dly, are perpendicular to 
the Horizon or 3dly, do cut the Horizon at 
Oblique Angles. 


3. A Plane that lieth parallel to the Hhri- 
2011, is ſaid to be an Horizontal, or by ſome 
called a Vertical Plane. 


4. Of Planes that are perpendicular to the 

Horizon, there are two Varieties; for, 
Fir/t, if they are parallel to the Eaf? and 
Het Azimuth, and fo ſtand directly North 
and Suh, or parallel to the Meridian, and 
behold 
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hehold the Eaſt and Weft, ſuch are called 
Direct Vertical Planes. 

S-condly, If they ſtand in any other Aaæi- 
muth, and are Perpendiculars to the Horizon, 
then they are called Vertical Planes, declining 
from the North or South. 


5. Of Planes that cut the Horizon at oblique 
Angles, there are ſeveral Varieties, as ſhall 
be ſhewn, when we come to conſider iuclining 
and reclining Dials. | 


PEA OB I | 
To make an Horizontal Dial. 


The Operation by the GLOBE. 


Elevate the Pole to the Latitude of the 
Place for which you would make your Dzal 
(ſuppoſe to London, in the Latitude of 519 
30') and bring the Yernal Colure to the Meri- 


dian, and the Wur Index to 12 on the Hour 
Circle. 


| ; I a Clock, or till . 
"op ke 2 15? of the Equator \ 24 30 "IA 
Weſtwards 3 pals through the 038 oz \ the Me- 
till the In-) 4 (Meridian, and the ) 53 36 ( ridian 
dex point to / 5 Colure will cut the 771 6 ; 
2 6 Horizon in 90 oo 


Theſe are the Diſtances of the Hour-Lines 
from Noon till 6 at Nght, and the ſame Di- 
ſtances ſerye for the Hours betwixt 6 in the 

Morning, 
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Morning and 12 at Noon, for the one a Ch 
Hhur-Line in the Afternoon is equidiſtant from 
the Meridian, or Noon-Line, with the 11 3 
Clock Hour-Line before Noon, and ſo all the 
other Mornins Hour-Lines are diſtant from 
the Noon-Line by the fame Space that the ſame 
Number after Noon- Hour-Lines (numbred from 
the Meridian on the contrary Side of the Noog. 
Line) are.diſtant from the Meridian. 

If you would have the half Four-Lins 
plac'd on your Dial, you muſt turn the Gh. 
till the Index points to every half Hur on the 
Hour-Circhk, and mark the Degrees of the 


Hbrison, cut by the Yernal Colure, for thoſe 


are the Degrees belonging to the half Hours 
required. 


757 * Geometrical Conſtruction of this 
DIA 


1. Upon the Plane on which you deſign to 
draw your Dial (as in Plate 11. Fig. 3.) 
draw a right Line A B, repreſenting the 


Meridian of your Globe, and the Hour-Line i 


of 12. 


2. Towards one End of this Line, aſſign a 
Point C, repreſenting the Center of your Dial, 


and through that Point draw another Line at 


Right Anvgl:s to AB, which ſhall be the 
Hour-Line at 6, as the Line K M; and upon 
the Point C, with the Radius of ſome Line of 
Chords, deſcribe a Semicircle D E F. 

3. Then 
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3. Then ſeeing 11 and 1 a Clock are di- 
ſtant from the Meridian 11 Deg. 50 Min. take 
11 Deg. 50 Min. from your Line of Chords, 
and ſet it upon the Semicircle from E to 
11, and from E to 1, and draw the Lines 
| C11, and C 1, for the Hour-Lines between 
11 and I. 


4. The Diſtance of 10 and 2, being 24 
Deg. 20 Min. take from your Line of Chords 
24 Deg. 20 Min. and ſet it from E to 10, 
and from E to 2, and draw the Hour-Lines 
of 10 and 2; do thus with the reſt of the 
Hour-Lines, till 6 in the Morning and 6 at 
Mgyht; and for the Hour-Lines of 4 and 5 in 
the Morning, and of 7 and 8 at Night, con- 
tinue the Hour-Lines of 4 and 5 in the After- 
noon thro' the Center to the other Side of the 
Dial, and they will be the Hour-Lines of 4 
and 5 in the Morning; and the Hour-Lines 
of 7 and 8 in the Forenoon continued, will 
be the Hour-Lines of 7 and 8 in the 
Afternoon. | 


5. For the Style or Cock of your Dial take 
51 Deg. 30 Min. the Latitude from your Line 
of Chords, and ſet that Diſtance upon the S. 
circle from E to G, and draw the Line CG 
for the Style, which muſt ſtand upon the Line 
of 12, without inclining to the EA or M eſt, 
and 10 is your Dial finiſhed. 


ROB. 
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NO 


To make an Erect South Dial for Latitude 
31 Degrees 3o Minutes. 


The Operation by the Globe. 


You may reduce all Verticals to Horizon- 
tals, if you elevate the Pole to the Comple. 
ment of the Latitude, which in this Caſe is 
38 Deg. 30 Min. and bring the Yernal Colure 
to the Meridian, and the Index to 12, then 
turn the Globe Weſtwards, and as each 15th 
Degree is at the Meridian (or as the Inder 
points out the ſeveral Hours on the Hour- 
Circle) the Colure ſhews in the Horizon the 
Diſtance of the ſeveral Hour-Lines, from the 
Meridian, as in the following Table. 


3 Comp. Latitude 389 300. 

Hours. Diſtances from the Meridian. 

142 e 00" 

1 09 28 

| TQ- A T9 45 

| 8-2 . 

S::. 4 47 o 

EN 66 42 
6.4 90 Oo i 


The 


A Compendium of Coſmography. 223 


The Geometrical Conſtruction, Plate 11. 
Figure 2. 


1. Draw a Meridian-Line, as IL. M, for the 
Hour-Line of 12, croſs it at Right Angles 
with the Line NP for the Hour-Line of 6, 
and 6, and where theſe Lines croſs each other 
(s at O) is the Center of the Dial. 


2, With the Chord of 60 Deg. draw a Semi- 
circle N PQ, and from the Line of Chord: 
ake the Hour Diſtances (as in the above 
Table) from the Meridian, and lay on the 
Semicircle one Foot of the Compaſs being in 
the Meridian; thro' which Diſtances, from the 
Center, draw the Hour-Linee, as in Prob. 1. 


3. For the Style, take 38 Deg. 30 Min. 
(the Complement of that Latitude) from the 
Line of Chords; ſet it from Q to R, and draw 
the Line O R for the Cock or Style of your 
Dial, which muſt ſtand over 12, and point 
downwards towards the $&0uth Pole. 


M B. The North Vertical Dial is the fame 
with the South, only the Style muſt point 
upwards, towards the North Pole, and the 
Hours 9, 10, 11, 12 at Night, and 1, 2, 3 in 
the Morning muſt be left out, and 4, 5 in the 
Morning, and 7, 8 at Night, muſt be drawn 
through the Center, ſo is your North Dial 
finiſhed. : 


PROB. 


>the praduated Edge thereof be exactly Eaft or 
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PROB. III. 
To make an Erect, Direct Eaſt or Weſt Dial. 


Theſe Sorts of Dials may be better demyy. 
ſtrated than made by the Globe, for the Pol 
being rectified to the Latitude, the Index to 
12, and the Quadrant of Altitude in the Ze. 
nith; if the Quadrant be brought about till 


me, and turning the Globe about, the Eg. 
nottial Colure will not cut the 8 of 
Altitude in any particular Degree, but a Par 
of the Colure will coincide with all the De- 
grees of the Quadrant at the ſame Time; 

wherefore the Hour Lines of theſe Planes will 
make no Angles at the Pole, and conſequently 
muſt be parallel to one another, which the 
Globe plainly repreſents, but will not conve- 
niently give the Parallel Diſtance of each from 
the other, they being nearer or farther off, 


according as the Style 1s proportioned to the 
Plane. 


The Geometrical C onſtruttion. 


Let the Plan, upon which you would make 
an Eaſt or Weſt Dial, be ABCD, Plate 11. 


Fig. 3. 


1. Upon D, if it be an Eaſt Dial Plane; 
or upon the Point C, if it be a Weſt . 
Wit 


TY. 2 —— — 
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with the Radius of your Line of Chords, de- 
ſcribe an Arch of a Circle G F, then from 
your Line of Chords take 38 Deg. 30 Min. 
and draw the Line DGE quite through the 
Plain for the Equinoctial, towards the upper 
Part of this Line, as at P; aſſume any Point, 
and through it draw the Line 6 P 6, perpen- 
dicular to the Eęuinoctial for the Hour-Line 
of ſix, alſo towards the lower Part of the 
fame Line, aſſume another Point as L, and 
through 1t draw the Line 11 C 11, for the 
Hour of Eleven. 


2. With 60 Deg. from your Chords, upon 
the Point C, deſcribe a ſmall Arch of a Cir- 
cle as H K, and upon it ſet 15 Degrees, or 
one Hour's Diſtance from H to K, and draw 
the Line C K M, cutting the Hour-Line of 6 
in M. 

Upon M as a Center, with 60 Deg. from 
your Chords, deſcribe an Arch of a Circle 
NO, which divide into five equal Parts in 
the Points OO O, Sc. Lay a Ruler upon 
M, and each of theſe Points, and the Ruler 
will cut the Equinoctial Line D E in the 
Points ***, through which Points, if you 
draw right Lines parallel to the Hour-Line of 
6, they will be the Hour-Lines of 7, 8, 9 
and 10, the Hour-Lines of 6 and 11 being 
drawn before. 

For the Hour-Lines of 4 and 5 in the Morn- 


ing, they retain the ſame Diſtance from fix, 
as do the Hours 8 and 7. | 


Q The 
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The Style muſt ftand upon the Hour-Line 
of 6, and be in Height equal to the Length 
of the Line M P, and may. be either a Pin 
or Wire, or a Plate of Braſs, or Iron. 
An Ere&, Direct Weſt Dial is the fame in 
all reſpects with an Erect, Direct Eaſt Dial, 
only as the Faſt ſhews the Forenoon Hours, 
the Weſt ſhews the Afternoon Hours, for that 
which 1s in the Eaſt-Dial is 10, the Weſt Dial 


muſt be 2; and 9 in the Eaſt Dial muſt be; 
in the Weſt. | 


P ROB. IV. 
Of eref# Declining Planes. 


The upright or ere& Planes that we have 
hitherto treated of, are ſuch as do directly 
behold the four Cardinal Points of the Ho- 
rizon, all other upright Planes are faid to 
decline, and their Declination is counted from 
the North or South, towards the Eaſt or 
Weſt; thus to make an ere# Dial for 51 
Deg. 30 Min. North, the Plane declining from 
the North towards the Eaft, 6 3 Degrees: 
Elevate the Pole to the given Latitude, fix the 
Quadrant of Altitude to the Zenith, and num- 
ber the Declination of the Plane upon the 
Horizon from the North, (or South Point 
thereof according as the Plane declines) name- 
ly, 63 Deg. and to that Point of the Horizon 
bring the Quadrant of Altitude, and there fix 
it, then bring the Vernal Colure to the 1 

an, 
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dian, and the Index of the Hour Circle to the 
uppermoſt Figure of 12, in the Hour Circle ; 
then turn the Globe Eaſtwards, till the Index 
points to all the Hours before Noon ; and ex- 
amine in what Number of Degrees from the 
Zenith the Colure cuts the Quadrant of Al- 
titude, when the Index points to each Hour, 
or when each 15 Degrees of the Equator 
paſſes the Meridian, for the Degrees of the 
Quadrant, numbered from the 'Zenith, cut 
off by the Colure, are the Diſtances of the 
Forenoon Hour-Lines, as are expreſſed in 
the following Table. 


| 'There 1s this Difference 
| | Hours | — | between dire# and declin- 
Noon. — Toet ing Dials, that the Hour- 
diſtances for the Afternoon 
o »- | on declining Dials, are not 
7 the ſame with the Hour- 
8 
e 14 diſtances for the Forenoon, 
| 19 oo : 
becauſe the Sun remains 


9 125 57 longer on that Side of the 


— —— 


ö 


| : 8 56 Plane, which it declines to, 
= 50 15| than it doth on the contrary 


Side; therefore, there will 
Sg 42 be a greater Number of 


Hour-Lines upon it, and by Conſequence 
the Diſtances of the Hour-Lines leſs than 
on the contrary Side of the Plane ; therefore, 
tor finding the Afternoon Hour-Diſtances, 
turn about the Quadrant of Altitude upon 
the Zenith Point, till the lower End of it 

02 comes 
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comes to the Degree of the Horizon, oppoſite 
to that Degree of Declination, the Quadrant of 
Altitude was placed at, when the Diftance 
of the Forenoon Hour-Lines was found, vis. 
to 63 Degrees, counted from the South to. 
wards the Weſt, and bring the Vernal Colure 
again to the Meridian, and the Index to 12; 
then turning the Globe Weſtwards, as the 
Index points to the ſeveral Hours, or at 
each 15 Degrees of the Equator paſſing 
the Meridian, the Colure will cut the Qua- 
drant of Altitude in the Afternoon Hour. 
Diſtances, numbered from the Zenith, as are 
expreſſed in the following Table. 


Tr It is to be obſerved, that 
| from | aift. on] this Plane is capable of re- 
Noon. | thePlane| celving no more Hour- 
| | Lines, after Noon, than 4, 
11 20 for when the Colure goes 
26 47] off the Quadrant of Alti- 
49 20] tude, the Sun goes off theſe 
75_$52] Kind of Planes. 


* 


A Vw »D = 


And to find the Diſtance of the Subſtilar- 
Line from the 12 a-Clock-Line, and the Ele- 
vation of the Style about the Plane, which 
are two Requiſites always to be found in 
upright declining Planes, bring the Colure to 
the Number of Degrees of the Plane's De- 


clination, counted in the Horizon, from the 


South Point towards the Eaſt, and the Qua- 
drant of Altitude to the Degrees of the Navy 
| Dec [= 


6 ß „ 
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Declination on the Horigon, from the North 
towards the Eaſt, ſo ſhall the Quadrant of 
Altitude, and the Colure, cut each other at 
Right Angles, and the Number of Degrees 
com prehended between the Colure and Zenith, 
in the Quadrant of Altitude, ſhall be the 
Number of Degrees between the Subſtilar- 
Line and the 12 a-Clock-Line, which, in 
this Example, is 19 deg. 45 min. and the 
Number of Degrees comprehended between 
the Suadrant of Altitude and the Pole, 
counted on the Colure, ſhall be the Number 
of Degrees that the Style is to be elevated 
above the Plane, which, in this Example, is 
33 deg. 40 min. 


The GEOMETRICAL CONSTRUCTION, 
as in Plate 11. Fig. 4. 


Draw on your Plane an Horizontal Line, as 
CD, and with the Chord of 60 Degrees de- 
ſcribe a Semicircle DB C, which divide into two 
equal Parts, and draw the Line A B, which will 
bethe Hour of 1 2, then, from a Line of Chords, 
take the ſeveral Hour-diſtances from the Me- 
ridian, and lay on the Semicircle from B to C and 
D, drawing Lines from the Center A, through 
thoſe Diviſions, ſo ſhall all the Hour-Lines 
| be repreſented on the Plane; then to repre- 
ſent the Subſtilar-Line on that Plane, from 
the Line of Chords, take 19 Degrees 45 
Minutes, the Diſtance of the Subſtilar-Line 
from the 12 a-Clock-Line, and on the Se- 

my C3 micircle 


Style, or 
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micircle from the 12 a-Clock-Line at ;. 
ſet it off to x, on the contrary Side t9 
the Declination of the Plane, which, in this 
Caſe, muſt be in the Weſt Side, and from 
the Center A draw A x, which ſhall repreſent 
the Sub ſtilar-Line; and from the Subſtilar. 
Line, lay off 33 deg. 40 min. the Elevation 
of the Style above the Plane, on the Circle 
from x to y, then draw the Line A y for the 
ae and let fall the Perpendi- 
cular a b upon the Subſtile, ſo you have a 
Triangle, which erected perpendicular upon 
the Sub/tile A x, the Style A y ſhall be paral. 
lel to the Axis of the World, and caſt a Sha- 
dow upon the Hour of the Day. 
Here you may obſerve, that in declining 


Dial, the Style doth not ſtand at the ſame 


Elevation above the Plane, that it doth in 
erect dire Dials, neither doth it ſtand over 
the 12 a-Clock-Line, but on ſome Part of 
that Quarter towards which the Declination 
of the Plane 1s. 

Thus you have finiſh'd your Dial, and in 
fo doing, you have, in this one, made four 
Dials, vis. 


North declining Fa/? Deg. Min, 
 }Nerth declining Meſ 
A Sth declining Ea/7 3 


South declining Weſt 


| Only placing the Number of the Hours, 


and the Style reſpectively upon each og: 
| or 
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For in the S0urh-JVet Plane, the Style ſtands 
upon the Hour-Line of a in the Afternoon; in 
the Hout h Eaſt, declining as much, it will 
ſtand upon the Hour-Line of 10 before 
Noon. And ſo all the Morning Hours of the 
Weſt-Decliner, will be the Afternoon Hours 
of the Eaſt-Decliner, and the Aſternoon- 
Hours of the Weſt-Decliner will be the 
Morning Hours of the Eaſt-Decliner; and 
the South-Eaſt-Decliner will produce the 
North-Weſt-Decliner, and the South-Weſt- 
Decliner, the North-Eaſt-Decliner, by only 
extending the Hour-Lines, Style and Subſtile, 


quite thro" the Center. 
4 


N08. IV. 
Direct South Reclining DIALS. 


Reclining Planes are thoſe that cut the H 
rizon at Oblique Angles, reclining from the 
Zenith, or inclining to the Aorizon, and are 
either reli North, South, Eaft, or Weſt re- 


clining, or declining from the North, Wet, 
&c. and ſo are call'd declining inclining Planes. 


A South Plane may ſo recline, that the 
Reclination thereof may be either 


Leſs than 


Equal to be Complement of the Latitude. 
More than ) 


Q 4 Now, 
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Now, to reduce any of theſe Planes to 3 


new Latitude, where they may become H. 
rizontal Planes; 


1. If the Rechnation of the Plane be leſ 
than the Complement of the known Latitude, 
ſubtract the Plane's Reclination from the Com- 
plement of the Zatitude, and the Remainder 
ſhall be a new Latitude, where the Reclining 
Plane ſhall be an Horizontal Plane; and, in 
this Caſe, the South Pole, in North Latitude, 
is always elevated. 


2, If the Reclination be equal to the Com- 
plement of the Latitude In that Caſe the 
Plane lies in the Axis of the World, and hath 
the North Pole elevated above it. 


3. If the Reclination of the Plane be more 
than the Complement of the Latitude, ſub- 
tract the Complement of the Latitude from 
the Plane's Rec/ination, and the Remainder 
ſhall be the new Latitude; and in this Caſe 
the North Pole, in North Latitudes, is al- 
ways elevated, 


In the firſt of theſe three Varieties If a 
South Plane in the Latitude of 51 deg. 30 
min. recline 20 Degrees, which 1s leſs than 
the Complement of the given Latitude; there- 
fore the Reclination being ſubtracted from it, 
leaves 18 deg. 30 min. for the new Latitude: 
Wherefore, if you refify the Globe * 18 
a ES1 
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deg. 30 min. of Latitude, and find the Di- 
ſtances of the Hour-Lines from the Meridian, 
for a Horizontal Dial in that Latitude by 
Prob. 1. that Dial ſhall ſerve for a South Re- 
clining 20 deg. in the Latitude of 51 deg. 30 
min. and the Height of the Stile above the 
12 Hour-Line, or Subſtile, will be equal to 
the new Latitude, namely 18 Degrees 30 
Minutes. | | 

In the ſecond Caſe, when the South Reclina- 
tion and Complement of the North Latitude 
are equal, the Dial 1s to be made in all re- 
ſpects like an Eaſ# or Neſt Dial; only that 
which in the Eaſ or Weſt Dial is the Six o 
Clock Hour-Line, muſt in theſe Dials be the 
Hour-Line of 12, Sc. 

In the third Caſe, ſuppoſe a South Plane 
to recline from the Zenith 60 deg. in the 
Latitude of 51 deg. 30 min. the Complement 
of which ſubtracted from 60 deg. leaves 21 
deg. 30 min. for the new Latitude, and 
by Prob. 1. find the Hour-diſtances for the 
Horizontal Dial in that Latitude, which 
Hour-diſtances will ſerve for a South-Dial 
reclining from the Zenith 60 Degrees in 
the Latitude of 51 deg. 30 min. and the Stile 
of the Dial muſt be elevated above the Sub- 
ſtile, or Hour-line of 12, 21 deg. 30 min. 
equal to the Complement of the Latitude, 
and point upwards towards the North Pole, as 
the Stiles of all South-Planes do, which re- 
cline more than the Complement of the La- 
titude; thus the Hour-diſtance of all So 


reclining 
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reclining Dial, may be found by the Glo, 


by referring ſuch reclining Planes to a Za. 


titude, where they may become Horizonta} 
Planes. 1 


P R O B. v. 
Of North reclining DIAL S. 


There are three Varieties of North Decli- 
ners, as there are of South Recliners, for the 
Reclination may be cither 


Leſs than 


Equal to on Latitude of the Place. 
More than | 


And to refer theſe to a new Latitude, 


where they will be Horizontal Planes, you 
muſt obſerve, 


1. If the Reclination of the Plane be leſs 
than the Latitude, add the Complement of the 
Latitude to the Plane's Reclination, and the 
Sum will be the mew Latitude. Thus, let a 
North Plane in the Latitude of 51 deg. 30 
min. recline from the Zenith 20 deg. add 
20 Degrees, the Plane's Reclenſion, to 38 
deg. 3o min. the Complement of the Lati- 
tude, the Sum will be 58 deg. 30 min. which 
is the new Latitude. Wherefore, if you 
rectify the Globe to 58 deg. 30 min. and by 
Prob. 1. find the Hour-diſtances of a Hori- 

| gontal 
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zontal Dial in that Latitude, thoſe Diſtances 
will ſerve for a North Plane reclining 20 deg. 
in the Latitude of 51 deg. 30. min. North, 
and the tile muſt be elevated above the $yb- 
file, or Hour-line of 12, 20 deg. equal to 
the new Latitude. 


In the ſecond of theſe Yarieties, where the 
Plane of the Meridian reclines, ſo as to cut 
the Meridian, juſt at the Interſection of the 
Meridian with the Equator, the Plane itſelf 
lying in the Eguinoctial Circle, and the Poles 
thereof in the Poles of the World ; it is call'd 
a Polar Plane. Wherefore rectify the Globe 
to 90 deg. of Latitude, ſo ſhall the Poles be 
in the Zenith and Nadir, and the Equator in 
the Horizon, then turn the Globe about till 
15 Degrees of the Equinoctial Colure have 
paſſed the Meridian, and it will reft at 15 
deg. of the Horizon, which is the firſt Hour's 
Diſtance from 12, and in theſe Planes the 
Degrees of the Equator and Horizon being the 
ſame, the Hour-lines are equally removed 
from one another; wherefore, if a Circle be 
deſcribed and divided into 24 equal Parts, 
Lines being, drawn from the Center to each 
Diviſion, and a Hire perpendicularly placed 
in the Center, the Dial is finiſhed. 


In the 7hird Caſe, when the Plane reclines 
more than the Latitude, and cuts the Meri- 
dian between the Equator and the Horizon; 
add the Reclination to the Complement of the 

Latitude, 
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Latitude, which Sum (if it don't exceed 90 
deg.) is a new Latitude, but if it exceeds 

deg. ſubtract that Sum from 180 deg. and 
the Remainder will be a new Latitude; for 
which new Latitude rectify the Globe, and 
make an Horizontal Dial, by Prob. 1. ele- 
vate the Stile above the 12 a-Clock Hour: line 


equal to the new Latitude, and the Dial ig 
finiſhed. 


PL'O:K. VL 


_ Of Declining, Reclining, or Inclining 
PLANES. 


Such Planes as do not behold the Eaf,, 
Weft, North, or South Points of the Horizon 
directly, are called Decliners, and if they are 
not perpendicular to the Horizon, they both 
decline and incline, therefore they are called 
Declining Inclining Planes; for the making of 
theſe kind of Dzals, let us ſuppoſe a Plane 
in the Latitude of 51 deg. 3o min. to de- 
cline from the North Part of the Meridian 
towards the Weſt 72 Degrees, and alſo to 
recline from the 'Zenith 26 deg. 34 min. 


1. Elevate your Globe to the given Latitude 
51 Deg. 30 Min. fix the Quadrant of Altitude 
in the Zenith, the Hour-Index to 12, and the 
Equinoctial Colure to the Meridian. 


2. The 
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2, The Declinatiou of the Plane being 72 
deg. We -ftward, count upon the Horizon 20 
deg. the Complement of the Declination, from 
the South Part of the Meridian Weſtward, and 
from the North Part of the Meridian Eaſi- 
ard, and to theſe two Points on the Hori- 
208 bring the Ends of a narrow Plate of thin 
Braſs, containing a compleat Semicircle, di- 
vided into Degrees, beginning the 3 
at the Middle, and numbering them both 
Ways, and there fix it; then bring the Qua- 
drant of Altitude to 20 Degrees on the Hori- 
| 201, counted from the Eaſt Southward. Now 
becauſe the Plane reclines 26 deg. 34 min. 
count thoſe Degrees downwards from the 
Zenith, and to that Point bring the thin Plate 
of Braſs repreſenting your Plane, and there 
fix it; ſo is your Globe prepared for the mak- 
ing of your Dial; and foe the Hour- diſtances, 
turn the Globe Eaſiward, till 15 Degrees of 
the Equator have paſs'd the Meridian, and 
upon the Plane, or Plate of Braſs, you will 
find the Colure cut the Semicircle, counted 
| from the Middle of it at 26 deg. 3 min. and 

by turning ſtill Eaſward, and obſerving 
where the Colure cuts the Semicircle at each 
15 Degrees of the Equator, paſſing the Meri- 
dian, you will find the Forenoon Hour- 
diſtances, as in the following Table ; and the 
Colure being again brought to the Meridian, 
and the Globe turned to the Veſt, at each 15 
Degrees of the Equator, croſſing the Meridian, 

4 the 
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the Colure will cut the Semicircle in the 4. 


ternoon Hour-diſtances, as in the following 
Table. | 


Hours. 3 
1 OO oo 
1 26 3 
Forenoon ( 2 10 4+ 30 
1 57 47 
3 67 33 
„ . 209 
Subſtile Subſtile 
„ 
* 4 78 25 
Aſternoon{ * 66 48 
9 2 50 46 
F 29 4 


Now beſides theſe Hour-diſtances, you muſt 
find four Things more, preparatory to the 
Geometrical Conſtruction of theſe Dials. 


1. The Arch of the Plane, or the Diſtance 
between the Meridian and Horizon, which may 
be found thus : 

Take, with your Compaſſes, the Diſtance 
upon the Plane, from the N of the 
Plane with the Horizon, to the Inter ſection of 
the Plane with the Meridian, which . 

0 


* 
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of Degrees, namely, 36, is the Diſtance re- 
quired. | 


2. The Arch of the Meridian between the 
Plain and Zenith thus : The Degrees of the 
Meridian intercepted between the Plain and 
Zenith, viz. 58 deg. is the Arch required. 


3. The Hei ht of the Pole and Stile above 
the Plane. 

To find which, continue your Ouadrant 
of Altitnde from the Zenith, below the Ho- 
rizon, fo much as is the Rectination of the 
Plane, 26 deg. 34 min. and mark that Point. 
Then a thin Plate of Braſs (if the Quadrant 
of Altitude be too ſhort) divided, and ex- 
tended from the North Pole towards the South 
Pole, and paſſing through the Pole of the 
Plane, which 1s the Point before found, mark 
where the Plate cutteth the Plane, and the 
Number of Degrees upon the Plate contain'd 
between the Pole and the Plaue, which in 
this Caſe will be 31 deg. 28 min. is the 
Height of the Pole aboye the Plane or 
Sub le 


4. The Diſtance of the Subftile from. the 


Meridian. 


And that is, the Number of Degrees of 
the Plate repreſenting the Plane, which are 
contained between the Plate, which came 
trom the Pole of the Morld to the Pole of the 
Plane, 
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Plane, and the Interſection of the Plane with 
the Meridian, which in this Example will be 


82 deg. 4 min. as appears by the following | 
Table. 


— — | * 
North Declining = - - - - 72 do 
Reclining - —- — - - - 26 34 


| — 88 


urn.. 


Diſtance between the Meridien 6 
and Horizon - - - - - - 30 oo 


F n between the *. and 1 55 8 30 
Tenni 3 


Height of the Pole aboye the C 2: 


| Plane ---- - - - < - 1 


Meridian „ eo oe ww 


— CC. i 


| Diſtance I the - Subſtile and $ 
82 4 


— — 


The Geometrical Con ſtruction of this DIAL 
Fig. 5. Plate 11. 


. Upon the Plaue, upon which you in- 
* to deſcribe your Dial, draw a Horizon- 
tal Line thereupon, as A B, and another Per- 
pendicular to it, as D G, for the Vertical 
Line of your Plane, cutting the former AB 
in the Point C, which Point C makes the 
Center of your Dial. 


2. Upon 
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2. Upon the Center C, with 60 deg. of a 
line of Chords, deſcribe a Circle, as A 1 BG, 
hen take 36 deg. (the Diſtance of the Afori- ; 
tan 1 the Horizon) and ſet it from A to 
12 downwards, and from B to 12 upwards, 
nd draw the 'Line 12 C 12, for the Hhur- 
Line of 12. 


3. Take $2 deg. 4 min. (the Dj ifance of 
th Subſtile from the Aid and ſet them 
from 12 upwards to G on the Left Hand, and 
downwards from 12 to G on the Right Hand, 
lawing the Line G CG, through the Can 
ter, for the Subſtilar Line of both Dials - 
And the Height of the Pole or Stile above the 
Plane ir ng 31 deg, 28 min. ſet thoſe De- 
grees from G to H, both above and below, 
ind draw the Line HCH quite thro” the 
Center for the Aris or Stiles of both Dzals. 


4. Laying your 7 able of Hour-Diſtances 
* you, and there finding the firſt Hour's 
Diſtance from 12 is 26 deg. 3 min. Set 
that Diſtance upon the Circle from 12 up- 
wards to 1, and from 12 (on the other Side) 
downwards to 11, and draw the Lines G 1, 
and C 11; for the Hour-Lines of 11 and 1 
a Clock, which will both make one ſtrait 
Line. 

Do thus with all the Hours in the Table, 
till you come upon the Subſite, and then 
(beginning at the Bottom of the Table) 

R | 


5. Take 
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F. Take 28 deg. 4 min. and ſet from 11 
on the Right Hand downwards to 11, and 
from 12 on the Left Hand upwards to One 
draw the Line C 11 in the North reclining 
Plane, for the Sun will never ſhine upon the 
South reclining Plane at One, otherways you 
ſhould have drawn it thro' the Center as you 
did before. 


Laſtly, Exe& your Stile perpendicular to 
your Subſlile, making an Angle therewith 
equal to the Ekvation thereof; namely, 31 
deg. 28 min. and your Dials are finiſhed, 
And in making of theſe you have made two 
others alſo, viz. A North Declining 72 des, 
Eaſt ward, and Iuclining 26 deg. 34 min. and 
a South Declinins Weſtward 72 deg. and Hi. 
clining as the other; all which is done, and 
may eaſily be apprehended by any Perſon, 
as is diſcovered in the 4th Problem of this 
Se7ion, for Upright Declining Planes. 
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ade depth, hh:0,9; heeded, 
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SetcT. XVIII. 
PaRADOXES fo be reſolved by the 


GLOBES. 


I. 7 HERE i, on the Terraqueous Globe 
a certain Parallel of Latitude, to which 
a Ship may be ſuppoſed to ſail, and to have 
Sea-room, to depart from that Parallel; bat 
ſuch is the Situation of every Point of that 
Parallel of Latitude, that no Ship can ſail 
from the ſaid Latitude, but upon. one parti- 
cular Point of the 2 and the Wind, 
tho it veer round all the 32 Points, will 
always blow againſt that Point upon which 
the Ship mu Fad from that Latitude, and 
the Wind tho blowing againſt} the Point upon 
which the Ship muſt ſail, yet the Ship may 
go dire(tHy before the Wind: 


. There are two Places on the Terraqueous 
Globe /o ſituated, with reſpect to one ano- 
ther, that from each of thoſe Places a Ship 
may ſail, and tho they have Sea-room to all 
the 32 Points, yet it is impoſſible for them 
to ſail from thoſe Places but upon 28 Te 
Points of the Compaſs; and tho they ſaid 
upon oppoſite Points, yet they may, upon 
thoſe Points, be either following or meeting 
one another. | 


R 2 | 3. There 
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3. There is a certain Place of the Terraqueqy, | 
Globe to which the Sun and Moon rife 1. 
ways in the South, and ſer in the South, 


4. There are two Places of the Earth whiz 
bear direfly North and South of one ay. 
ther, and their Diſtance from each other i, 
oo Miles, but the true Courſe from one if 
thoſe Places to the other is to fail 50 Mil 
due North, and 50 Miles due South. 


5. There is a certain Place on the Terraque. 
ous Globe t which a Ship may ſail diretjh 
upon one Point of the Com paſs; but ther, 
are other Fourteen Points on which a Ship my 
fail towards that Place, but if ſhe continue 1 
fail upon &er a one of the Fourteen, ſhe will 
always approach nearer to the aforeſui 
Place, but will never be able to come to it. 


6. There is a certain Parallel of Latitudt 
upon which a Ship may fail round the Globe, 
and may all that Time obſerve the Body 
the Sun, without his being above the Hbri— 
Son. 


7. There is a certain Place of the Earth from 
which two Ships may depart on one and tht 
ſame Day, yea, and on the fame Hour aud 

Minute of that Day, and upon one and th 
ſame Point of the Compaſs, may continue t 
{ail with the fame Velocity for the Space 0 

2] 
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24 Hours, and the they depart from the 
ame Place, and at the ſame Time, and both 
ſail upon the ſame Point of the Compaſs, 
with the ſame Velocity, yet, in 24 Hours, 
they will be diſtant from one another above 
1000 Italian Miles. 


8. There is a certain Parallel of Latitude 
upon which a Ship may ſail at the Rate of 
12 Italian Miles an Hour, and in 24 Hours 
her Velocity, meaſured in Degrees of the 
Equator, ſhall be equal to the Velocity of the 
Sun on the 10th of June. 8 


9. There is a certain Place of the Earth, from 
which a Stone of about 10,000 Weight could 
not fall, tho a Pit were digged all round 
it, and that which is the Cauſe of other 
Bodies falling from other Places, would be 
the only Pillar to ſupport a Body in that 
Place. 


10. There are two Parallels of Latitude, in 
one of which leſs Gold will make a Pound 
Height than in the other. 


11. There are two Places of the Earth where 
one and the ſame Veſſel will hold more Wine 
or Water in the one Place than the other. 


12. There is a certain Parallel of Latitude 
from which two Ships may fail at one and the 
une Moment of Time, with reſtect of real 


3 Time, 


246 A Compendium of Coſmography, 
Time, and with reſpect of apparent Ting, 


will differ one intire natural Day; by 
there is another Parallel of Latitude, , | 
which, if thoſe two Ships ſail upon one and 
the ſame Point of the Compaſs, with j, 
ſame Velocity, they ſhall arrive at that certain 
Parallel of Latitude at one and the ſame 
Moment, both with reſpect to real and ay. 
parent Time. 


13. There is a certain Place of the Earth 
where all the fixed Stars have ſtill the ſan- 
Altitude; and notwithſtanding of the Di. 
urnal Revolution of the Earth, they alway; 
bear upon the ſame Point of the Compaſ;, 


14. There are ſeveral Places at a conſideralli 
Diſtance from one another, that lie all di- 
rectly Eaft of London, but London does wt 


lie direftly Weſt from any of the ſaid 
Places. 


15. The Chriſtians ob/erve the firſt Day of the 
Week for their 8 75 1 ſen 
venth for their Sabbath, and the Turks 
the ſixth Day of the Week for the Time if 
their Worſhip; but there is a particular 
Place of the Globe to which, if a Chriſtian, 
Jew, and Turk ſail in one and the fame 
Ship, they ſhall keep the Time for theit 
Worſhip on different Days, as above, all the | 
Time they are ſailing to that particular 
Place; but when they arrive at that Au; 

an | | 
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and during the Time they remain at it, they 
ſhall all keep their Sabbath on one and the 


, 
1 ſame Day; but when they depart from that 
Place, they ſhall all differ as before. 


; 16. There is 4 certain Port, from which, if 
three Ships defart at one aud the fame Time, 
and fail on three particular different Courſes 
till they return to the Port they departed 
from, and if in one of theſe Ships be Chri- 

| ſtians, in the ſecond Jews, and in the third 

7 Turks, when they return to the Port they 

| departed from, they ſhall diſſer ſo with re- 

Fed to real and apparent Time, that they 

all ſhall keep their Sabbath on one and the 

fame Day of the Week, and yet each of 
them, ſeparately, ſhall believe that he keeps 
his Sabbath on the Day of the Week his 


Religion requires. 


17. There is a certain Country in the North 

Temperate Lone, to whoſe Inhabitants the 

Bodies of the three Superior Planets, Saturn, 

| Jupiter, aud Mars appear to be moſt eu- 

| lightew'd, when they are actually leaſt eu- 
5 lighten d. 


18. There is a Continent all lying in the North 
Side of the Equator, to whoſe Inhabitants the 
Body of. the Sun ſeems to be neareſt to them, 
when he is the fartheſt removed from them. 


2 — - * — 


& | R 4 19. Here 
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19. There is a certain Parallel of Latitude, on 
which Parallel the Star, called the North Polar 
Star, appears, by Obſervation, to be 47 De. 
grees elevated above the Horizon, and aj 
another Time the ſaid Polar Star will a pear, 
by an Obſerver on the ſame Parallel of Lati. 
tude, to be at the Horizon. 


20. There are two Places lying in the Torrid 
Zone that are not above 60 Miles diſtant 
from one another, but if a Ship ſail from on 
to the other, on one particular Point of the 
Compaſs, the Difference of Time between 
thoſe two. Places will actually be found to 
be above 23 Hours. 


21. There are 24 Places on the Terraqueous 
Globe in which all the 24 Hours of the 
natural Day do always exiſt at the ſame Time, 
and yet the Diſtance of any two of thofe 
Places does not exceed 60 Miles. 


SECT, 
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S EC T. XIX. 


Containing a Deſcription, and the Uſes 
of TELESCOPES. 


' A Teleſcope is an Optick Inftrument which 
ſerves to diſcover Objects at a Diſtance ; 
the Invention of which is one of the nobleſt 
and moſt uſeful theſe Ages have to boaſt of: 
By Means hereof the Wonders of the Heavens 
are diſcover'd to us, and Aſtronomy brought 
to a Degree of Perfection, which former Ages 
could have no Idea of. The Optick Princi- 
ples, whereon Teleſcopes are founded, are 
contain'd in Euclid, and it is for want of 
Attention thereto, that the World was ſo 
long without that admirable Invention ; as no 
doubt there are a great many others lying 
hid in the ſame Principles, only waiting for 
Reflection or Accident to bring them forth. 

Teleſcopes are either Refracting or Reflecting. 
Refratting Teleſcopes are of ſeveral Kinds, and 
are diſtinguiſhed by the Number and Form of 
their Lens's or Glaſſes, and denominated from 
their particular Uſes, &c. Such are the Ter- 
reſtrial or Land Teleſcope, and the Colcſtial 
or Aſtronomical "Teleſcope. 

I. Of 
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I. Of the Conſtruction of the Aſtronomic 


TELESCOPES. 


F a Teleſcope conſiſts only of a Convex 
Object Lens, and an Eye-Glaſs of a much 
greater Convexity than the Object-Glaſs is, 
then will the apparent Magnitude of the Oh. 
ject ſeen through that Teleſcope, be to the 
Object ſeen by the naked Eye at the Station 
of the Object-Glaſs, as the Focal Length of 
the Object-Glaſs to the Focal Length of the 
Eye-Glaſs. Thus in Plate 12. Fig. 6. let 
A B repreſent the Object-Glaſs, and ſuppoſe 
its Focal Length H d 12 Foot or 144 Inches, 
and the Eye-Glaſs repreſented by c D, its 
Focal Length 3 Inches; then the apparent 
Diameter of the Object, ſeen through ſuch a 
Teleſcope to that ſeen through the naked 
Eye, will be as 144 to 3, or as 46 to 1, 
wherefore ſuch a Teleſcope will be ſaid to 
magnify 48 times, and its Surface 2304 
times (i. e. the Square of 48). 

Wherefore if the ſame Object-Glaſs be com- 
bined with an Eye-Glaſs whoſe focal Diſtance 
is 1, and at another time with an Eye-Glaſs 
whoſe focal Diſtance is 2, the former Tele- 
ſcope will magnify twice as much as the 
latter. Alſo, if two Teleſcopes have diffe- 
rent Lengths, and the Focus of the Eyc- 
Glaſs of the ſhorter be in the ſame Proportion 

| 0 
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to the Focus of its Object-Glaſs, as the Focus 
of the Eye-Glaſs of the longer bears to its 
Object-Glaſs, then thoſe two Teleſcopes will 
magnify alike. But yet long Teleſcopes are 


of very great uſe, and it is impoſſible to make 
ſhort ones perform as well : For, 


1. Object-Glaſſes of a ſhorter Focus, will 
not bear Eye-Glaſſes proportionably ſhort with- 
out colouring the Object, or rendring it dark 
and obſcure. 

For Inſtance: Suppoſe a very good 12 Foot 
Object-Glaſs will receive an Eye-Glaſs of no 
ſhorter Focus than 3 Inches, with goon 8 
and Diſtinneſs, yet, however, an Object- 
Glaſs of 24 Foot Focus, equally good, will 
bear an Eye-Glaſs of leſs than 6 Inches Fo- 
cus, (perhaps of 4 or 5 Inches Focus) with 
equal Clearneſs and DiſtinFne/ſs ; and then, 
tho' an Object-Glaſs of 12 Foot, with an 
Eye-Glaſs of 3 Inches, will magnify but 48 
times, as is above proved, yet an Object- 
Glaſs of 24 Foot, with an Eye-Glaſs of 4 
Inches, will magnify 72 times, which is 
above one 'Third more than the former. 


2. 'The Image of the Moon, or any other 
Object, in the diſtinct Baſe of an Object-Glaſs 
of 24 Foot, is twice as long as the Image of 
the diſtin&t Baſe of an Object-Glaſs of 12 
Foot ; and conſequently the Image in the 
former will be much more plain and diſtinct. 
Hence may be concluded alſo, that if the 

Object- 
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Object Glaſs be formed on a leſs Sphere than 


an Eye-Glaſs, the Appearance of Objects will 
be diminiſhed in the aforeſaid Proportion; a 
is plain by the Caſe, when a Teleſcope i; 
inverted. But for a more particular Con. 
ſtruction of the ſame "Teleſcope, let AB ag 
before (Plate 12. Fig. 6.) repreſent the 
Convex Glaſs next the Object CD, the other 


Glais more Conyex near the Eye. Suppoſe | 


the Object-Glaſs A B to form the Image of the 
Object at EF, ſo that if a Sheet of White 
Paper were to be held in this Place, the 
Object would appear. Now ſuppoſe the 
Rays, which paſs the Glaſs A B, and are 
united about E. F, to proceed to the Eye-Glaſs 
CD, and be there refracted: Three only of 
theſe Rays are drawn in the Figure; thoſe 
which paſs by the Extremities of the Glaſs 
A B, and that which paſſes its Middle. If 
the Glaſs C D be placed at ſuch a Diſtance 
from the Image E F, that the Rays, which 


paſs by the Point F, after having proceeded 


through the Glaſs diverge ſo much, as the 
Rays do that come from the Object, which is 
at ſuch a Diſtance from the Eye as to be ſeen 
diſtinctly; theſe being received by the 
Eye, will make on the Bottom of the Eye a 


diſtinct Repreſentation of the Point F. In 


like manner the Rays, which paſs through 
the Objet-Glaſs A B to the Point E, after 
procceding through the Eye-Glaſs C D, will, 
on the Bottom of the Eye, make a diſtinct 


Repreſentation of the Point E; but if the 
Eye 
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Eye be placed where theſe Rays, which pro- 
ceed from E, croſs thoſe which proceed from 
F, the Eye will receive the diſtinct Impreſſion 
of both theſe Points at the ſame time, and 
conſequently will alſo receive a diſtin& Im- 
preſſion from all the intermediate Parts of the 
Image E F; that is, the Eye will ſee the 
Object, to which the Teleſcope is directed, 
diſtinctly. The Place of the Eye is about 
the Point G, where the Rays HE, H F 
croſs, which paſs through the Middle of the 
Object-Glaſs A B to the Points E and FE, or 
at the Place where the Focus would be 
formed by Rays coming from the Point H, 
and refracted by the Glaſs CD. To judge 
how much the Inſtrument magnifies any Ob- 
ject, we muſt firſt obſerye, that the Angle 
under E HF, in which the Eye, at the Point 
H, would ſee the Image E F, is nearly the ſame 
as the Angle, under which the Object appcars 
by direct Viſion; but when the Eye is in G, 
and views the Object through the Teleſcope, 

it ſees the ſame under a greater Angle; for, 
the Rays, which coming from E and F croſs 
in G, make a greater Angle than the Rays 
which proceed from the Point H to theſe 
Points F and E. The Angle at G 1s greater 
than that at H in the Proportion as the 
Diſtance between the Glaſſes AB and CD 
is greater than the Diſtance of the Point G 


from the Glaſs. | 


This 'Teleſcope inverts the Object ; for the 
Rays, which come from the Right Hand 
Side 
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Side of the Object, go to the Point E the | 
Left Side of the Image; and the Rays, which 
come from the Left Side of the Object, go to 
F the Right Side of the Image. Theſe 
| Rays croſs again in G, ſo that the Rays, 
which come from the Right Side of the Ob- 
| ject, go to the Right Side of the Eye; and 
| the Rays from the Left Side of the Obje@ go 
| to the Left Side of the Eye; therefore, in 
this 'Teleſcope, the Image in the Eye has the 
| ſame Situation as the Object; and ſeeing that 
| in dire& Viſion the Image in the Eye has an 
inverted Situation, here, where the Situation 
is not inverted, the Object muſt appear fo, 
| This is no Inconvenience to Aſtronomers in 

Celeſtial Obſervations, but for Objects here 

on the Earth it is uſual to add two other 
| Convex-Glaſſes, which may turn the Object 
{ again, as 1s repreſented in Plate 12. Fig. 7. or 
elſe to uſe the other kind of Teleſcope, with 

a concaye Eye-Glaſs. 


II. Of the Conſtruction of a Land or Day 


[ TELESCOPE. 


Land or Day Teleſcope conſiſts of more 
| N than two Lens's, commonly of a Convex 
| Object Glaſs, and three Convex Eye-Glaſles, | 
by which it exhibits Objects erect: The Con- 
| ſtruction of it thus. ee 

Having provided a Tube, fit in an Object- 
. Glaſs, which is either Convex on both Sides, 
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or Plano-Convex, and a Segment of a large 
sphere: To this add three Eye-Glaſles, all 
Conyex on both Sides, and Segments of equal 
Spheres, diſpoſing them in ſuch manner as 
that the Diſtance of any Two may be the 
sum of the Diſtances of their Foci : Then 
will an Eye, applied to the leaſt Lens, at 
the Diſtance of its Focus, ſee Objects very 
diſtinctly erect and magnihed in the Ratio of 
the Diſtance of the Focus of one Eye-Glaſs, 
Plate 12. Fig. 7. to the Diſtance of the 
Focus of the Object-Glaſs. 

For, 1. The Rays falling upon the Object- 
| Glaſs parallel, the Image of the Object will 
be repreſented inverted at the Diſtance of the 
rincipal Focus; wherefore, ſince this Image is 
in the Focus of the firſt Eye-Glaſs, the Rays, 
after a ſecond Refraction, will become parallel, 
and thus falling on the third Lens, after a third 
Refrattion, they exhibit the inverted Image 
inyertedly, that is, a direct Image of the 
Object: Since then this Image is in the Focus 
of the third Eye-Glaſs, the Ray, after a fourth 
Refraction, will become Parallel, and in this 
Diſpoſition the Eye will receive them, and 
conſequently there will be diſtinct Viſion, and 
the Object will appear erect. 

2. When the Eye-Glaſs is concave, the 
| Effect 1s founded on the ſame Principles, as in 
the former. The Diſtinctneſs of the Appearance 
is procured in the ſame Manner: But here the 
Eye-Glaſs CD (in Fig. 8.) is placed between 
the Image EF, and the Object Glaſs A B: 

| By 
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By this means the Rays, which come from 
the Right Hand Side of the Object, and pro. 
ceed toward E the Left Side of the Image, 
being intercepted by the Eye-Glaſs, are 
carried to the Left Side of the Eye; and the 
Rays, which come from the Left Side of the 
Object, go to the Right Side of the Eye; ſo 
that the Impreſſion in the Eye being inverted, 
the Object appears in the ſame Situation, as 
when view'd by the naked Eye: The Eye 
muſt here be placed cloſe to the Glaſs. The 
Degree of magnifying, in this Inſtrument, is 
thus to be found : Let the Rays, which paſ 
through the Glaſs AB at H, after the Re- 
fraction of the Eye-Glaſs C D diverge, as if 
they came from the Point G ; then the Rays, 
which come from the Extremities of the 
Object, enter the Eye under the Angle at 
G, ſo that here alſo the Object will be mag- 
nified in the Proportion of the Diſtance be- 
tween the Glaſſes, to the Diſtance of G from 
the Eye-Glaſs. 

The Space, that can be taken in at one 
View in the Teleicope, depends on the 
Breadth of the Pupil of the Eye ; for as the 
Rays, which go from the Points E F of the 
Image, are ſomething diſtant from each other, 
when they come out of the Glaſs C P, if they 
are wider aſunder than the Pupil, it is evident 
that they cannot both enter the Eye at once. 
In the other Teleſcope the Eye 1s placed in | 
the Point G, where the Rays that come from 


the Points E or F croſs each other, and my 
ore 
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fore muſt enter the Eye together. On this 
Account the Teleſcope, with Convex Glaſſes, 
takes in a larger View than thoſe with Con- 
cave; but in theſe alſo the Extent of the 
View 1s limited, becauſe the Eye-Glaſs does 
not, by the Refraction towards its Edges, 
form ſo diſtinct a Repreſentation of the Ob- 
ject, as near the Middle. 

Hence an Aſtronomical Teleſcope is eaſily 
converted into a Land Teleſcope, by uſing 
three Eye-Glaſſes for one; and the Land 
Teleſcope, on the contrary, into an Aſtro- 
nomical one, by taking away two Eye-Glaſſes, 
the Faculty of magnifying remaining the 
fame : Since the Diſtance of the Eye-Glaſs is 
very ſmall, the Length of the Teleſcope is 
much the ſame, as if you only uſed one. 

3. From the Conſtruction it is evident that 
the Length of the Teleſcope is had, by adding 
fiye times the Semidiameter of the Eye-Glaſſes 
to the Diameters of the Object-Glaſs, if a 
Plane Convex, or its Semidiameter if a Convex 
on both Sides. 

Heugens firſt obſerved, both in the Aſtro- 
nomical and Land Teleſcope, that it contri- 
butes conſiderably to the Perfection of the 
Inſtrument, to have a Ring of Wood or 
Metal, with an Aperture, a little leſs than 
the Breadth of the Eye-Glaſs, fixed on the 
Plane where the Image is found to radicate 
upon the Lens next the Eye; by means hereof 
the Colours which are apt to diſturb the Clear- 
neſs and Diſtinctneſs of the Object are pre- 

8 vented, 
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vented, and the whole Compaſs taken in at x 
View perfectly defined. 

Sir Iſaac Newton, in his admirable Treatiſe 
of Opticks, Page 5 59: demonſtrates, That the 
Perfection of Teleſcopes is impeded by the 
different Refrangibility of the Rays of Light, 
and not, as hath been vulgarly ſuppoſed, "by 
the ſpherical Figures of Glaſſes; and conſe- 
quently they cannot be perfected by Glaſſes 
of the Figures of the Conick Section, i. e. by 
Parabolick Hyperbolick Glaſſes, &c. for having 
ſhewed the Ratio between the leſs and greater 
Refractions of the different Rays to be very 
nearly as 27 to 28. he ſaith, 'Thoſe that are 
skill'd in Opticks will caſily underſtand that 
the leaſt circular Space, into which the Object- 
Glaſſes of Teleſcopes can collect all ſorts of 
parallel Rays, is about the 27 + Part of half 
the Aperture of the Glaſs, or the 55th Part 
of the whole Aperture ; and that the Focus 
of the moſt refrangible Rays 1s nearer to the 
Object-Glaſs than the Focus of the leſs re- 
frangible ones, by about 27 + Part of the 
Diſtance between the Object-Glaſs, and the 
Focus of the mean refrangible ones. 

And if Rays of all Sorts, flowing from any 
one lucid Point in the Axis of any Convex 
Lens, be made by the Refraction of the Lens 
to converge to Points not too remote from 
the Lens, the Focus of the moſt refrangible 
Rays ſhall be nearer to the Lens than the 
Focus of the leaſt refrangible Rays, by a 
Diſtance which is to the 27 Part of the 

Diſtance 
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Diſtance of the Focus of the mean refrangible 
Rays from the Lens, as the Diſtance between 
that Focus and the lucid Point from whence 
the Rays flow, 1s to the Diſtance between the 
lucid Point and the Lens very nearly. 

After this he ſhews, by Experiments made 
with very great Accuracy, that the Rays of 
Light, which differ in Retrangibility, do not 
all converge to the ſame Focus ; but if they 
flow from a lucid Point, as from the Lens 
on the one Side, as their Foci are on the 
other, the Focus of the moſt refrangible Rays 
ſhall be nearer to the Lens than that of the 
| leaſt refrangible, by above the 14th Part of 
the whole Diſtance : And if they flow from 
a lucid Point ſo very remote from the Glaſs, 
that, before their Incidence, they may be 
xccounted parallel, the Focus of the moſt 
refrangible Rays ſball be nearer to the Lens 
than the Focus of the leaſt refrangible, by a 
27th or 28th Part of their whole Diſtance from 
it: And the Diameter of the Circle in the 
Middle Space between theſe two Foci, which 
they illuminate when they fall there on any 
Plane perpendicular to the Axis, (which Cir- 
cle is the leaſt into which they can be ga- 
ther'd) is about the 55th Part of the Diameter 
of the Aperture of the Glaſs ; ſo that 'tis a 
Wonder that Teleſcopes do repreſent Objects 
ſo diſtinctly. But were all the Rays of 
Light equally refrangible, the Error ariſing 
only from the Sphericity of the Figures of 
Glaſſes, would be many hundred times leſs. 
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And by Calculation, Page 70. he proves, 
That the Error ariſing from the Spherical 
Figure of Glaſſes, to that ariſing from the 
different Refrangibility of the Rays, is as 1 
to $151, and conſequently is fo little, as de. 


ſerves not to be conſider'd. 


There is another Argument (faith our ex. 
cellent Author, p. 73.) which proves, that 
the different Refrangibility of the Rays is the 
true Cauſe of the Imperfection of "Teleſcopes : 
For the Errors of the Rays, ariſing from the 
{pherical Figures of the Object-Glaſſes, are as 
the Cubes of the Apertures of ſuch Objed. 
Glaſſes; and thence to make 'Teleſcopes, of 
various Lengths, magnify with equal Diſtinct— 
neſs, the Apertures of the Object-Glaſſes, and 
the Charges, or magnitying Powers, ought to 
be as the Cubes of the Square Roots of their 
Lengths, which doth not anſwer to Experi- 
ence : But the Errors of the Rays ariſing 
from the different Refrangibility, are as the 
Apertures of the Object-Glaſſes; and thence 
to make Teleſcopes of various Lengths mag- 
nify with equal Diſtinctneſs, their Apertures 
and Charges ought to be as the Square Root 
of their Lengths ; and this anſwers to Expe- 
rience, as is well known: For Inſtance; a 
Teleſcope of 64 Feet in Length, with an 
Aperture of 2 5 Inches, magnifies about 120 
times with as much Diſtinctneſs as one of a 
Foot in Length, with + of an Inch Aperture, 
magnifies 15 times. 


By 


A Compendium of Colmography. 261 


By Reaſon of this different Refrangibility, 
he concludes, That there can ſcarce be any 
other Means of improving 'Teleſcopes by Re- 
fractions alone, beſides that of increaſing their 
Lengths 3 for which End the late Contri- 
vance of Hugenius ſeems well accommodated, 
(fee Philoſophical Tranſactions, Ne 161.) for 
in his Aerial Teleſcope, the Glaſſes are readily 
manageable, and the Object-Glaſs being 
upon a ſtrong upright Pole, becomes more 
ſteady. 


Ill. Of the Conſtruction of a Reflecting 


TELESCO PR. 


HH E Reflecting or Catoptrick Tele- 


ſcope, is a Teleſcope which inſtead of 
Lens's conſiſts chiefly of Mirrors, and ex- 
hibits remote Objects by Reflection, as the 
other Teleſcope before deſcrib'd does by 
Refraction. 

The great Sir 1/aac Newton, conſidering 
the different Refrangibility, which in his new 
Doctrine of Light and Colours he has made 
appear the Light to conſiſt of; 

In Effect, as he ſound the Ratio between 
the greateſt and leaſt Refractions of the diffe- 
rent Rays, to be nearly as 28 is to 27, it 
eaſily followed, that the Rays could never 
be all refracted parallel from any Lens, but 
would ſome of them divaricate, ſome more, 

8 3 ſome 
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ſome leſs, beſides that the Foci would be 
diſturbed ; the Focus of the more refrangible 
Rays being nearer the Lens than thoſe of the 
leaſt refrangible Rays, by a Diſtance which 
is the 27th Part of the Diſtance between the 
Object-Glaſs and the Focus of the leaſt re- 
frangiþle ones. 

Hence he concludes, that Refraction was 
too unequal a Principle, and that Lens's of 
whatever Figure, whether ſpherical, parabolical, 
or any other of the Conick Sections; and how 
truly ſoever ground, will never ſuffice for 
the Perfection of Teleſcopes. 

Upon this he had recourſe to another more 


equitable Principle, viz. Reflection, and made a 


Teleſcope, conſiſting of a Metalline Speculum, 
the firſt Hint whereof he owns he took from 
Dr. Gregory's Opticks. 


The Conſtruction of Sir Iſaac Newton's re- 


flecting Teleſcope is as follows. The Objed- 
Metal 9 Plate 12. Fig. 9. is placed in one 
End of the Octangular Tube B B at a a; the 
Tube 1s about Six Feet long, and a little wider 
than what 1s ſufficient to receive the Metal, 
dyed Black on the Inſide. The Radius of the 
Sphere, on which the Concave Metalline Spe- 
culum muſt be ground fit for a 'Tube of ſuch 
a Length, will be about 'Ten Feet, and con- 
ſequently its Focal Length wiil be about 
62 Inches. The Metalline Speculum is ſol- 
der'd on the Back to another of Braſs, in the 
Back of which there is a Female Screw to 


receiye a Handle, whenever the Metal is to 


be 
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be moved, in order to avoid ſullying its po- 
liſn'd Surface by handling. As far within 
the Focus of the Concave Speculum as is the 
Semidiameter of the Tube, there is to be 
placed an Oval Plane, compoſed of a Plate of 
the ſame Metal with the great Speculum, ſol- 
derd on the Back to another of Brafs. Its 
Breadth is ſomething leſs than half an Inch, 
and is in Proportion to its Length as one is to 
the Square Root of two. This plain Speculum 
is to be diſpoſed ſo, as to reflect the Rays to 
E, which Point will be the Focus of the 
Concave Speculum ; and if a Sheet of Paper 
were held to the Point E, the Image of the 
Object would be painted on the Paper by 
Reflection. There are belonging to the In- 
ſtrument three Boxes with Convex Eye-Glaſles, 
to be ſcrewed on at the Focus E, that by the 
Help of thoſe Glaſſes, the Eye may receive 
the Rays parallel, which proceed from the 
Image of the Object at E. When the firſt or 
ſhalloweſt of the Eye-Glaſſes is made uſe of, 
it magnifies about 180 times in Diameter, 
with the Second about 200, and with the 
| Third about 230 times: Each of thoſe 
Glaſſes has placed in that Focus, neareſt the 
Oval, a Circle to determine the Part of the 
Object ſeen at one View; and in the other 
Focus, towards the Eye, a Braſs Plate, with 
a little Hole in the Middle, to let no Light 
paſs from the Eye to the Inſide of the 
Tube but what comes from the Oval. Be- 
ſides theſe three Convex, there are two Con- 
3 84 cave 
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cave Eye-Glaſſes, with which it magnifies 
about 200 and 220 times, and alſo a Sett af 


three Convex Eye-Glaſſes, which turn it into 


a Day Teleſcope, magnifying about 125 
times. The Aperture is limited by a Circle 
of Card or Paſtboard, placed before the Object. 
Metal in the Tube. To vary the Aperture 
there are three of thoſe Circles, and the Aper. 
tures allowed by them are Five Inches and 
an Half, Five Inches, and Four and an Half, 
tho' for ſome Objects the whole Metal may be 
left open. 

On the Top of the Tube is fix'd, on two 
ſmall Pedeſtals, a common Dioptrick 'Tele- 
ſcope about 18 Inches long, its Axis parallel 
to that of the Tube, and having two Hairs 
placed in the common Focus of its Object, 
and Eye-Glaſſes croſſing one another in its 
Axis. By this Dioptrick Teleſcope, the Objed 
may be brought to be oppoſite to the Tube 
of the reflecting Teleſcope, much ſooner than 
to the reflecting Teleſcope alone, and is 
repreſented in the Figure at MN. 

The open Air has commonly an undulating 
Motion in its Parts, eſpeciallly in the Day- 
time, which occaſions the Rays of Light to 
deflect a little from the ſtrait Lines in which 
they ought to move, in order to render the 
Species perfectly diſtinct: The Effect of this, 
though inſenſible to the naked Eye, or even 
through a ſmall Teleſcope, becomes con- 
ſiderable when the Object is very much 
magnified. 


Dr, Gre- 
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Dr. Gregory's Reflecting Teleſcope (who was 
certainly the firſt that gave the Conſtruction of 
thoſe Teleſcopes, tho' not the firſt that put 
them in PraQtice) 1s very much different from 
Sir Iſaac Newton's Teleſcope : The Conſtructi- 
on of Dr. Gregory's is thus; Let AB CD, 
plate 12. Fig. 10. be a Tube, open at AD; 
in the End B C there is to be fitted a Con- 
cave Speculum m n, in which there muſt be 
a Hole x x agrecing to a Hole y y of the 
Tube ABCD; within the Focus of the 
Concave Speculum, as at G, there is to be 
placed a plain Convex Speculum as cc, 

which receiving the Image of the Object from 
the Concave Speculum, reflects the Rays back 
upon the Concave Speculum, diverging, a 
Quantity of thoſe Rays, paſſes thro' the Hole 
x x, Where they are received by the Tube 
Moc un, in which there are Eye-Glaſſes of 
the ſame Nature with common Refracting Tele- 
ſcopes, which Tube M o cn being ſcrew'd to 
the Tube at y y, the Obſerver will receive a 
diſtin Image of the Object, and erect: Thus 
tho' the Principles of Sir J/aac's and Dr. Gre- 
gory's Teleſcopes be the ſame, yet their 
Conſtruction are different, Sir Jaac's Tele- 
ſcopes having the Eye-Glaſſes placed upon 
the Side of the Tube, as at e, and in Dr. Gre- 
gory's Teleſcopes they are placed in the End, 
as at y y, Where they look directly as in 
Refracting Teleſcopes. Both Sorts of theſe 
Reflecting Teleſcopes are now made to very 
great Perfection, by Mr. Edward Scarlet, Op- 
tician 
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tician to his Majeſty, by St. Aun's Church, 
Soho; he has lately made one of Dr. Gres cory's 
T eleſcopes of about 9 Inches in Length, by 
which the Satellites of Jupiter are very 
diſtinctly obſerved : Alſo, there is a late 
Contrivance, by which the Azimuth and Al- 
titude of any Cœleſtial Phænomenon, may 
be obſerved at the ſame Time that the Object 
is obſerved by thoſe reflecting Teleſcopes : 
But this Contri vance, as alſo the Movements, 
which carry the Teleſcope either vertically 
or horizontally, are immediately underſtood 
when ſeen, as executed by the aboye- 
mention'd Mr. Scarlet. 


Of the Uſes of T=LEscorts. 


Y the Help of Teleſcopes diſtant Ob- 


jects are more certainly and exactly ob- 


teryed than they can be by our fimple View; 


for by the Meaſure of Angles we find the | 
apparent Diameters of diſtant Bodies, for the | 
apparent Diameter of Bodies, grow bigger the 


nearer we come to them, and that they are 


increaſed almoſt in the ſame Proportion that 
the Eye approaches them; (for Example; If 
any Man were ten times nearer to the Moon 
than we are, and did there obſerve her, he 
would ſee the Moon ten times bigger in her 
Diameter, and clearer than we do; in Dia- 
meter, I ſay, for the Surface would appear 
100 times larger than it does to us). If here 
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on our Earth we ſhould take a Teleſcope, 
which only encreaſes the Diameter ten times, 
and look to the Moon with it, the Moon will 
have the ſame Appearance ſeen with ſuch a 
Teleſcope, as would appear to a Spectator 
ten times nearer the Moon than we are; but 
if we ſhould uſe Teleſcopes (and ſuch there 
are) which magnify the Diameters of Objects 
100 or 200 times, they will ſhew the Moon 
| in the ſame Manner, Figure, and Bigneſs, as 
it would appear in, at a Diſtance 100 or 200 
times leſs than ours 1s from the Moon. Hence 
we can perceive, with our Eyes, what Face, 
and how large the Moon would ſhew it ſelf 
at the Diſtance of three Diameters of the 
Earth : As likewiſe, we can diſcern how the 
Moon would appear if we approach'd much 
nearer, and view her only at the Diſtance of 
1000 Miles, for from thence we ſhould be 
able to diſcover, in the Moon, vaſt Ridges of 
Mountains, deep Caverns, many Vales, and 
large open Fields. By the Means of Tele- 
ſcopes we ſtill aſcend higher in tha Hea- 
vens, and we can approach the Planets and 
Comets, and fixed Stars, ſo near, that of 
ſuch immenſe Diſtances there remains only the 
Hundredth or Two Hundredth Part to have 
the whole Journey finiſhed ; for, as is 
before obſerv'd, a Teleſcope, that magnifies 
One Hundred Times, makes any Object ap- 
pear to us, when view'd by ſuch a Teleſcope, 
as if the Diſtance between the Obſerver and 
that Object were divided into One Hundredth 


equ al 
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equal Parts, and if the Obſerver were re. 
moved Thirty Nine of thoſe Parts nearer t 
the Object, the Obſerver, with the naked 
Eye, would then ſee the Object in the fame 
. Bigneſs in Diameter and Surface, and other 
Appearances, as the ſame Obſerver on our 
Earth obſerves the ſame Object with a Te- 
leſcope that magnifies One Hundred times; 
and as Teleſcopes are of vaſt uſe in ob- 
ſerving the apparent Diameters of the Celeſtial 
Bodies, ſo likewiſe we thereby are able to 
judge of the Proportion of their Diſtances from 
us, and the Proportion their true Diameter 
bear to one another; for if their Diſtance 
be equal, their true Diameters will be as their 
apparent, and if their apparent Diameters are 
equal, their true Diameters will be proporti- 
onal to their Diſtances : Hence, if the appa- 
rent Diameters of the Sun and Moon be equal, 
let the Sun be One Hundred times further | 
from us than the Moon, the Sun muſt needs 
be One Hundred times in Diameter bigger 
than tae Moon. 

If we know the apparent Diameter of any 
Body, we can from thence exactly know by 
the help of 'Trigonometrical Tables what Pro- 
portion the Diſtance of that Body bears to its | 
true Diameter ; for ſuppoſe any Object to be 
teen by the Eye under an Angle of one De- 
gree; the Diſtance of that Object will be to 
its Diameter, as the Radius of a Circle 1s to 
the Tangent of one Degree. The Sun ap- 
pearing under an Angle of about half a De- 

N gree, 
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gree, or 30 Minutes; this Diſtance will be to 
his real Diameter as 10000 to 87, the Tan- 
gent of half a Degree. Hence we are certain, 
chat the Sun's Diftance from us is nearly equal 
to 115 of his own Diameters; and if an Eye 
were placed on the Sun to obſerve the Angle 
under which the Diameter of the Earth ap- 
ear d from thence, we then ſhould be able to 
tell exactly the Diſtance of the Sun from us in 
Diameters of the Earth or Miles. 

In order to determine the apparent Diameters 
of the Planets; as alſo to meaſure other ſmall 
Diſtances in the Heavens accurately; there has 
been ſeveral ſorts of Micrometers apply'd to 
the Focus's of "Teleſcopes : the Conſtruction of 
the moſt ſimple of thoſe Micrometers is 
as follows: In the Focus of a Teleſcope fit a 
Braſs or Iron Ring AB with Female Screws 
diametrically oppoſite to each other; into theſe 
Female Screws inſert Male Screws AF. and 
FB of ſuch Lengths as that they may be 
turn'd into the Tube ſo as to meet each other, 
and with this Inſtrument very ſmall Spaces in 


the Heavens may be accurately meaſured; for 


when any two Objects view'd thro' the Tube 
appear contiguous to the Screws, if the Tele- 
ſcope be turn'd about to two other Points that 
do alſo exactly appear contiguous to the Screws, 
they remaining in the ſame Poſition as before, 
if the Diſtance aſunder of thoſe two latter 
Points be known or can be meaſured, the 
lame will be the Diſtance aſunder of the firſt 
two Objects. To determine how may Seconds 

anſwer 
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anſwer to each Thread of thoſe Screws, obſerye 
two Points in the Heavens, whoſe Diſtance i; 
accurately known, and turn the Screws til 
they appear contiguous with thoſe known Ob- 
jects; and obſerve the Number of Threadz 
correſponding to that Interval ; then by the 
Rule of Three it may eaſily be determin'q 
how much of that, or any other Interval a- 
grees to every Thread of the Screw; thus, by 
ſaying, As the Number of the Threads of the 
Screws requir'd to meaſure the known Diſtance, 
is to the known Diſtance in Seconds; ſo is one 
Thread to a fourth Number, which fourth 
Number 1s the Number of Seconds anſwerin 
to each Thread of every Screw. Afﬀeer the 
fame manner may a Table be made, by which 
the apparent Diſtances of Objects, or the ap- 
parent Diameters of the Planets may be found 
by Inſpection; having the Number of Threads 
of the Screws that meaſure that Interval. 

N. B. The Screws ſhould be as exactly made 
as poſſible. . 

Alſo by the Help of Teleſcopes, the Motion 
of the Sun round his Axis is diſcover'd; for 
upon the Account of the great Diſtance of the 
Sun from us, the Convexity of his Body can- 
not be percety'd by our Sight; nor is this a 
Wonder, ſince the Moon, which is much nearer 
to us, cannot be ſeen as a Globular Body ; but 
both Sun and Moon appear to us, as if they 
were Circular Planets, which we call Disk : 
And a Point in the middle, which is really in 
the Surface, 1s ſaid to be the Center, or the ap- 

: parent 
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rent Center of the Dick. If the Sun, thro 
all his Parts were every where equally bright, 
and ſhin'd with the ſame Luſtre, he might turn 
round his own Axis, and that Rotation no 
ways be perceptible, not to be diſcover'd by 
our Senſes - But ſince in the moſt clear and 
lucid Body of the Sun, and in its pureſt Flames, 
many black Spots have ſeveral times been ob- 
ſery'd ; it is by their Motion that we diſcover 
the Rotation of the Sun round his Axis ; for 
theſe Spots have been obſery'd to have firſt 
appear'd near the Margin of the Sun, and then 
by degrees to haye crept towards the Middle 
or Center of his Di; and from thence going 
fill forward, have arriv'd at the oppoſite Side 
or Edge of the Disk, where they have ſet or 
diſappear'd ; and ſome of them after Setting 
being hid or abſconded in the oppoſite Side of 
the Sun for the ſpace of about 14 Days, have 
again appear'd in the Margin, and ſhew'd 
themſelves taking the ſame Courſe as before. 
Some of theſe Spots have been obſerv'd to riſe 
in the Limb, and having travers'd the Disk, 
and ſet after the ſpace of 27 Days, have been 
ſeen to riſe where they firſt appear'd, and fo 
have continu'd to make four or five Revolu- 
tions, (before they were diſſolv'd) which 
they always did in 27 Days, which proves the 
Sun to have a Motion round his own Axis in 


the ſpace of 27 Days; the Motion of the Spots 
is from Weſt to Eaſt. 


Since the moſt bright Body of the Sun is not 


without its Spots and Blemiſhes, we are not 
to 
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to imagine that the Planets are clear, and with. 
out their Stains and Marks. Jupiter, May, 
and Venus, when look'd at thro' a Teleſcope 
have ſeveral very remarkable ones, and it i; 
by their Motions that we conclude the Rota. 
tion of the Planets round their Axes after the 
ſame Manner, and by the ſame Argument that 
we prov'd the Rotation of the Sun. The 
Body of Venus performs her Revolution round 
her Axis in the ſpace of 23 Hours. 

Mars finiſhes his Rotation in 24 Hours and 
40 Minutes; the Earth in a Day, which we 
collect from the apparent Revolution of the 
Heavens, and of all the Stars round it in the 
ſame Time; and all theſe Bodies in their R- 
tations go the ſame Way from the Weſt to 
the Eaſt. 

Fupiter, beſides abundance of Spots, has 
ſome- Bands or Girdles which ſurround him; 
they are parallel to one another ; but they nei- 
ther preſerve the ſame Magnitude nor Diſtance; 
but ſometimes they increaſe, ſometimes they 
diminiſh their Breadth, ſometimes they ap- 
proach each other, ſometimes they recede from 
one another, and undergo ſeveral Changes. 

Mercury does always keep ſo near the Sun 
with ſo great a ſhining Luſtre, and the Hea- 
vens, while he is ſeen, is ſo illuminated, that 
there can be no Obſervations made to diſcover 
his Spots. And Saturn is ſo much remov'd 
from us more than the other Planets, that his 
Spots are not to be diſcern'd: yet it is proba- 
ble that they, as well as the other * 
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have each a Rotation round an Axis, that all 
the Parts of their Surfaces may frequently 
have imparted to them the Light and cheriſh- 
ing Heat of the Sun, and may again be with- 
drawn from him, to receive ſuch Changes as 
are proper and convenient for the Nature of 
cach Planet. 

By Teleſcopes, the Eclipſes of the Satellites 
of Jupiter are obſerved, by which we are 
able to give a Solution of a Problem, which 
is moſt noble and curious in natural Philoſo- 
phy, which cannot but raiſe our Wonder and 
Amazement, that is, Whether Light be pro- 
pagated to us in an Inſtant, or if its Motion 
be ſucceſſive, and if it takes ſome Time to 
come from the Sun to our Earth ? Now 
theſe Eclipſes do ſhew us that there is no 
inſtantaneous Motion in Light, tho' it comes 
from the Heavens to us with a prodigious 
quick Motion. 

For if the Motion of Light were in an 
Inſtant, when the Earth is in that Part of its 
Orbit next to Jupiter, (ſee Plate 6. Fig. 1 5.) 
an Aſtronomer here would obſerve an Eclipſe 
of a Satellite at the ſame Moment of Time he 
would do were the Earth in the oppoſite 
Point of its Orbit, and in its greateſt Diſtance 
from Jupiter, for, according to this Hypo- 
theſis, Light is propagated in the ſame Inſtant, 
thro' all Spaces indefinitely, whether near or 
never ſoqmuch remote. But if Light takes 
up any Time for its Propagation thro' Space, 
it will ſooner paſs through a ſhorter Space 
+ than 
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than a greater; and therefore an Obſerver 
when the Earth is in that Part of its Orbit 
next to 1 will ſee an Eclipſe of 2 
Satellite ſooner than a Spectator can do in 
the oppoſite Part of the Earth's Orbit. Theſe 
quicker and flower Returns of Eclipſe, 
having been obſerved, for many Years, by 
Mr. Romer, with much Care and Diligence, 
upon them he founded bis Argument for 
demonſtrating the ſucceſſive Propagation 0 
Light, and by them he proved that Light, 
like all other Bodies in Motion, had a deter. 
mined Degree of Velocity, and took a deter. 
mined Time to move through a given Space; 
to which Opinion the moſt Part of the Aſtro. 
nomers do now give their Aſſent. 

The Particles therefore of Light, tho? theit 
 Minuteneſs be indefinite, and not eaſily to be 
imagined, yet they have a progreſſive redi- 
linear Motion, and are not diffuſed, as by the 
Waves of any Medium or Fluid. 'The great 
Sir J/aac Newton, in his Principia, determines 
the Velocity of Light to be ſuch, that it 
reaches us here from the % in about 7 
Minutes, but that Diſtance is reckon'd to 
be $1,000,000 of Miles, which Space Light 
paſſes through in ſo ſmall a Time, that 6 
prodigious a Velocity cannot eaſily be con- 
ceived by us, which ſo much exceeds the 
Velocity of the {wifteſt Bodies we know. 

From the Eclipſes of Fupiter's Moons we 
have likewiſe this Advantage, that when they 


are obſerved in different Places of the Earth, 
the 
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the Longitude of Places are by ſuch Obſerya- 
tions determined: For if an Eclipſe of one 
of Jupiters Moons be obſerved at the Royal 
Obſervatory at Greenwich, ſuppoſe at Twelve 
a Clock at Night, and if the ſame Eclipſe be 
obſerved at Conſtantinople at Two in the 
Morning, from that Obſervation it would 
appear, that Conſtantinople lies 30 Degrees to 
the Eaſt of London, for every Hour's Diffe- 
rence of Time is equal to 15 Degrees of the 
Equator, therefore equal to 15 Degrees of 
Longitude ; but if the ſame Eclipſe had been 
obſerved in ſome other Place, and the Ob- 
ſerver had found it to happen at 10 in the 
Evening, the Place of that Obſerver would 
have been zo Degrees to the Weſt of the 
Meridian of London ; for all thoſe to the Weſt 
of the Meridian of London have their Time 
later than thoſe at London, and all thoſe 
Places that lie upon the Eaſt Side of the 
Meridian of London have their Time ſooner 
than thoſe at London; for every 15 Degrees of 
the Equator is equal to an Hour of Time 
ſooner or later, according as they are on the 
Eaſt or Weſt Side of the Meridian of London; 
therefore, if the Eclipſes of Jupiters Moons 
were calculated for the Meridian of London, 
and the Reflecting Teleſcope improved ſo as 
to be manageable at Sea, it is evident that 
thereby the Longitude at Sea might be ob- 
ſerved, only by obſerving of the Time of 
thoſe Eclipſes happening where the Ship and 


Obſeryer is, and then comparing the Time of 
12 thoſe 


to Perfection, and liable to no Errors in 
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thoſe Obſervations with Ephemerides of the 
Motions and Eclipſes of Fupiter's Moons 
accurately computed for the Meridian of Lon. 
don, or any other Meridian; the Difference 
between the Time of Obſervation and that in 
the Ephemerides, reduced to Degrees by 
allowing 15 Degrees for every Hour, would 
give the Difference of Longitude. Upon 
Land thoſe Eclipſes are eaſily obſerved, and if 
they could be as eaſily obſerved at Sea, the 
Art of Navigation would be brought almoſt 


Computation ; but at Sea, the Motions and 
Toſſings of the Ship render all Obferyation 
of ſuch Eclipſes impracticable: Theſe arc 
ſome of the moſt valuable Uſes of Teleſcopes, 
but a vaſt many others might be inſtanc'd, 
which, for Brevity's Sake, we are obliged to 
omit, 
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Of, the ſeveral Parts of Time, as 
divided into Hours, Days, and 
Months. 


HRONOLOGYis that Science 

which treats of Time, or the Arith- 

metical Computation of Time for 

Hiſtorical Uſes, ſo as thereby truly 

to date the Beginning and Ending of Princes 

Reigns; the Revolutions of Empires and King- 

doms, Battles, Sieges, or any other memora- 

ble 4Fion. It is divided into two Parts, vis. 
General and Special. 
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The General Part is that which conſiders 
Time in General, with its divers Denomination; 
and Characters. | 
The Special Part is that which conſiders 
Time in particular, by demonſtrating the 
Certainty of Epochas, and taking a View of 
the Calendars or Faſti of divers Nations. 

The moſt conſiderable Parts of Time, are 
Hours, Days, Months, and Near. 

A Day is a Space of Time wherein the Sun 
by his apparent Motion, either deſcribes a 
certain Part of a Circle, or makes an intire 
Brooktion, end is either Natural or Artificial. 

A Natural Day 1s the Duration of an intire 
apparent Revolution of the Sun about the 
Earth. | — — . 

The Artificial is that Part of the Natural 
Day, in which the Sun. continues aboye the 
Hhrizon, and is oppoſite to the Night, being 
that Part of Time which the Sun is under the 
HDÞrizon; but the Natural Day contains both. 

The Natural Day is either Aſtronomical or 
Civil; the Aſironomical Day is the Space of 
Time that „lors between the Sun's leaving 
a given Meridian and the next Return to the 
ſame ; that 1s, the Space of 'Time wherein a 
Revolution of the whole CE! Equator is 
performed, and of that Part of it beſides which 
anſwers to 59 Minutes, 8 Seconds of the 
Ecliptick, the Sun's Mean Motion in one Day; 
for when the Degree of the Equator the 
Sun was in, when laſt at the Meridian, toge- 
ther with the Degree of the Ecliptick oppoſite 
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to it, are again arriv'd at the Meridian, the 
sun has not reach'd it; for while the Earth 
by its Motion round its Axis, has made the 
Diurnal Phenomena of the Revolution of the 
Equator, the Sun in his apparent Annual 
Motion having moyed almoſt a Degree to- 
wards the Eaſt, the reſore a ſmall Portion of 
Time muſt be allowed more than the Revo- 
lution of the Equator, to compleat an Aſtro- 
votauical or Natural: Day; and by reaſon of 
the Incquality of the apparent Motion of the 
Sur, together with the Obliquity of the 
Ecliptick, which makes the Arch of the 
Equator anſwering to the ſeveral Degrees 
thereof unequal ; therefore that additional 
Part of Time, which is every Day to be added 
to the Revolution of the Equator, to compleat 
the Time of the Sun's departing from any 
one Meridian till his Return to the ſame 
again, muſt be unequal ; and from this ari/es 
the Incquality of Natural Days. 

The Natural Day is called Civil, becauſe it 
is by divers Nations reckon'd divers Ways: 
The Babylonians began to account their Day 
from Sun ing; the Fews and Athenians 
from Sun /erting, whom the [talians follow 
to this Day; the AHayptians begin at Mid- 
night, which is the Cuſtom of the Britiſh, 
French, and Germans, with ſeveral other 
European Nations: But moſt Aſtronomers begin 
their Day at Noon. 

An Hour 1s commonly called the 24th Part 
of a Day, it being that by which the whole 

3:4 Time 
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Time of Nigit and Day is divided into 24 
equal Parts: But unequal Fours are thoſe by 
which the Time of the Artificial Day is 
always divided into 12 equal Parts, and the 
Nights into as many. It is called Temporary, 
becauſe of a various Length in different Times 
or Seaſons of the Year; thus, the Summer 
Diurnal Hour is longer than that of Winter, 
and the Winter Nocturnal Hour longer than 
that of Summer. At the Time of the 
Equinoxes the Nocturnal and Diurnal Hours 
are equal ; and to all thoſe that live on the 
Equator, they are always equal, alſo to thoſe 
that live nigh to the Equator, their Inequality 
is but ſmall. it 

The equal Hours were always uſed by 
Aſtronomers, and are now in uſe among almoſt 
all Nations, and are ſubdivided into 60 equal 
Parts called Minutes, and each Minute into 60 
equal Parts called Seconds. Such as begin to 
account the Hours of the Civil Day from 
Morning or Evening, do it becauſe the Sun is 
then in the Horizon, the moſt perceptible of 
all the Circles of the Sphere. 

A Month is that Part of Time by which we 
uſually divide a Zear into 12, or into 13 
Parts, and is either Aſironomical or Civil. 

 Afronomical Months are thoſe that are mea- 
ſured by the Motion of the Luminaries, and are 
therefore divided into Lunar and Solar Months. 

Again, A Lunar Month is either Periodick, 
in which the Moon having departed from any 
Point of the Zodiack, returns to the ſame again, 

an 
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and conſiſts of 27 Days 7 4 Hours; which is 
that Space of Jime wherein the Moon runs 
thro' all her ſeveral Phaſes, and on that account 
is of principal uſe in the marking out of Time. 
The Difference between a Pericdical and 
Symodical Month is this; the firft is called 
Periodical, only in reſpect to the Moon's Orbit, 
but the Synodzcal is fo called, in reſpect of her 
ConjunfFion with the Sun: Now after the 
Time of her Conjunction, the Sun does not 
continue in the = Place of the Fcliptick, 


but moves forward towards the Eaſt; upon 
which it happens, that the Moon finiſhing her 
Courſe, does not find the dn again in the 
ſame Point where ſhe left him, he being re- 
moved almoſt a whole Sign from his former 
Place, ſo that to overtake the Sun again, it 
plainly appears, that a certain Space of Time 


is requiſite beſides the Periodical, which makes 
up the Synodical Month. The Quantity of a 
Synodical Month is not the ſame at all Times, 
for in Summer when the d ſeems to move 
ſloweſt, the Synodical Month appeareth leſs 
than in Winter, when the Sun's Motion ap- 
pears ſwifter, the Moon not overta king the 
Sun ſo ſoon, 

The Solar Month is that Space of Time 
wherein the dun appears to run thro' one of 
the 12 Signs of the Zodiack, by his Motion 
from Meſ to Eaſt, among which Months there 
is very great Inequality, becauſe the n in 
Cancer ſeems to us to move ſlower, for which 
Reaſon the Month of the Summer Solſtice 

| contains 
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contains near 31 Days 11 Hours; but in 
Capricorn the Motion of the Sun appears more 
ſwift, the Solar Month then conſiſting only of 
about 29 Days, 8 Hours; the Mean Quan- 
tity. therefore of every So/ar Month will be 
about 30 Days 10 Hours, that is, when the 
Sun is in the Equinoctial Signs. 
The Civil or Political Month is a Syſtem 
of Days, which different Nations differently 
obſerve in their Civil Affairs, according to 
their voluntary Iaſitutions; for ſome, as the 
Egyptians, liked the Solar Months, and made 
each of them to conſiſt of 30 Days, and to 
compleat the Zear, at the End of 12 ſuch 
Months, they annexed 5 Days, made up of 
thoſe Hours that ariſe from the 10 Hours, 
that each Solar Month execeds 3o Days. 
But moſt of the Ancients fancied the Synodic 
Lunar Months moſt; ſuch as the Fews, the 
Greciaus, and Romays, to Julius Geſar's 
Time, and the Mahometans at this Time; but 
that thoſe ſort of Lunar Months that do not 
conſiſt of whole Days, might be fitted to Civil 
Uſe, they divided the odd Hours ſo, as to 
make their Civil Months alternately to conſiſt 
of zo and 29 Days; 1o that two ſuch Months 
ate equal to two Lunar Months of 29 4 Days 
each, and the New Moon would not remove 
from the firſt Day of the Civil Month in the 
Space of ſome Zears. 
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Sor. Il. 
Of the Diviſion of Time into Years. 


Year is a certain Space of Time, the 

Parts of which are commonly called 
Months, and is either Aftronomical or Civil. 

The . Aſtronomical Year is alſo two-fold, 
namely, the Sydereal and Tropical. 

The Sydereal Year, is that Space of Time that 
the Sun having departed from a fixed Star 
returns to the ſame again, being 365 Days. 
6 Hours, and 10 Minutes nearly. The Tro- 
pical- Year is that wherein the Sun departing; 
from one of the Cardinal Points, viz. the 
Equinox, or Solſtice, returns to it again, 
and 1s ſomething leſs than the Sydereal, be- 
cauſe the Cardinal Points of the Ecliptick 
themſelves go backwards about 50 Second: 
of a Degree, as it were meeting the Sun, which 
makes the San return to the ſame Point of the 
Ecliptick about 21 Minutes of the Time ſooner 
than to the ſame fixed Star where that Point of 
the Ecliptick was, when the Sun was before in 
the ſaid Point: Therefore the Tropical Year 
conſiſts of 365 Days, 5 Hours, and 48 + Mi- 
nutes very near. But whereas the Hours and 
Minutes 
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Minutes above the whole Days of a Solar Year, 
cannot be taken Notice of in Civil or common 
Uſe ; therefore the Civil or Solar Tear in uſe 
among us, is made to conſiſt only of 36 5 
Days, for three Years together, and every 
fourth Zear of 366 Days, the Solar Tear having 
5 Hours 49 4+ Minutes very near above the 
whole Days, there are added every Zear about 
11 Minutes to make 6 Hours, and theſe 
6 Hours amount juſt to a whole Day in four 
1 EE 3 1 
The Civil Lunar ear conſiſts of 12 Luna- 
tions or Synodic Months, which is finiſhed in 
54 Days, at. the End of which, the Tear 
—.— again. It has this Inconveniency, that 
the ſame Months in ſeveral Zears have not the 
ſame Seaſon; the Occaſion of which is, that 
the Lunar Tears being leſs than the Solar by 
almoſt 11 Days, in three Zears time, every 
Month will have the Seaſon: of that Month which 
went before it; hence it is, that the Beginning 
of this Near falling upon the Spring now, in 
8 7tars Time would fall upon Y/inter, and 
8 7ears after that, would begin in Autumn, 
then in Summer ; and laſtly, at the End of 
33 Zears, return to the Spring again, and this 
is called the wandring Lunar Tear, becauſe its 
Beginning wanders thro? all the Seaſons of the 
Zear. This Zear is in Uſe among the Turks; 
but the Fews, who follow the Moon's Motion 
in their Accounts, retain ſtill the ſame Seaſons 
in the ſame Months, for as often as there 1s 
the Difference of 30 Days between the com- 
| mon 
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mon Lunar Tear and the Solar Year, they in- 
tercalate a Month, by which Means the Lunar 
and Solar Years are kept ſo adjuſted one to the 
other, as that the Lunar Tear will keep in a 
manner fixed to the ſame Part of the Solar 
Near. 

All Nations, before the juſt Length of the 
Shar Tear was known, reckoned Months by 
the Courſe of the Moon, and Years by the 
Returns of Winter and Summer, Spring and 
Autumn: And in making Calendars for their 
Feſtivals, they reckoned thirty Days to a 
Lunar Month, and twelve Lunar Months to 
a Year, taking the neareſt round Numbers ; 
whence came the Diviſion of the Eclittich 
into 360 Degrees; ſo in the time of Noa/'s 
Flood, when the Moon could not be ſeen, 
Noah reckoned thirty Days to a Month ; but 
if the Moon appeared a Day or two before 
the End of the Month, they began the next 
Month with the firſt Day of her Appearing : 
And this was done generally, *till the Egyp- 
tions of Thebais found the Length of the 
Solar Year. 5 | 

The ancient Calendar Year of the Greeks 
conſiſted of twelve Lunar Months, and every 
Month of thirty Days ; and theſe Years and 
Months they corrected from Time to Time, 
by the Courſes of the dn and Moon, omit- 
ting a Day or two in the Month, as often as 
they found the Month too long for the Courſe 
of the Moon; and adding a Month to the 
Year, as often as they found the twelve Lunar 

Months 
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Months too ſhort for the Return of the for 
Seaſons. Cleobulus, one of the ſeven wiſe 
Men of Greece, alluded to this Year of the 
Greeks, in his Parable of one Father who had 
twelve Sons, each of which had thirty 
Daughters, half white and half black : Ang 
Thales called the laſt Day of the Month the 
thirtieth, calling that Day the od and the eu, 
or the laſt Day of the o Month, and the 
firſt Day of the new: For he introduced a 
Month of 29 and 3o Days alternately, mak. 
ing the thirtieth Day of every other Month 
to be the firſt Day of the next Month. 

Io the twelve Lunar Months, the ancient 
Greeks added a thirteenth, every other Year, 
which made their Dieteris; and becauſe this 
Reckoning made their Year too long by a 
Month, in eight Years, they omitted an in- 
tercalary Month, once in eight Years, which 
made their O#aeteris, one half of which was 
their 7etraeteris : And theſe Periods ſeem to 
have been almoſt as old as the Religion of 
Greece, being uſed in divers of their Sacra. 
The Ofaeteris was the Anunus Magnus of Cad- 
mus and Minos, and ſeems to have been 
brought into Greece and Crete by the Phe- 
nicians, who came thither with Cadmus and 
Europa, and to have continued till after the 
Days of Herodotus For in counting the 
Length of ſeventy Years, he reckons thirty 
Days to a Lunar Month, and twelve ſuch 
Mcaths, or 360 Days, to the ordinary Year, 
without the intercalary Months, and 25 fuch 
Months 
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Months to the Dieteris: And according to 
the Number of Days in the Calendar Year of 
the Greeks, Demetrius Phalereus had 360 
Statues erected to him by the Athenians. 
But the Greeks, Cleoſtratus, Harpalus, and 
others, to make their Months agree better 
with the Courſe of the Moon, in the Time of 
the Perfan Empire, varied the Manner of 
intercaling the three Months in the OFaeteris; 
and Meton found out the Cycle of intercaling 
ſeyen Months in nineteen Years. 

The ancient Year of the Latins was alſo 
Luni-ſolar ; for Plutarch tells us, that the 
Year of Numa conſiſted of twelve Lunar 
Months, with intercalary Months to make 
up what the twelve Lunar Months wanted 
of the Solar Year. 'The ancient Year of the 
Egyptians was alſo Zuni-/olar, and continued 
to be ſo till the Days of Hyperion, or Ofiris. 
a King of Egypt, the Father of Helius and 
Selene; for the Maelites brought this Year 
out of Egypt And Diodorus tells us, that 
Ouranus, the Father of Hyperion, uſed this 
Year; and that in the Temple of Ofris, the 
Prieſts appointed thereunto, filled 360 Milk 
Bowls every Day; I think he means one 
Bowl every Day, in all 360, to count the 
Number of Days in the Calendar Zear, and 
thereby to find out the Difference between 
this and the true Solar Zear ; for the Year 
of 360 Days was Year, to the End of 
which they added the five Days. That the 
[ſraclites uſed the Lnuni-/olar Year, is beyond 
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Queſtion. 'Their Months began with thei; 
New Moons. Their firſt Month was called 
Abib, from the Earing of Corn in that 
Month. Their Paſſover was kept upon the 
fourteenth Day of the firſt Month, the Moon 


being then in the Full: And if the Cor | 


was not then ripe enough for offering the 


firſt Fruits, the Feſtival was put off, by add. 


ing an intercalary Month to the End of the 
Year ; and the Harveſt was got in before 
the Pentecoſt, and the other Fruits gather'd 
before the Feaſt of the ſeventh Month. 
Simplicius, in his Commentary on the firſt 
of Ariſtotle's Phyſical Acroaſi's, tells us, that 


ſome begin the Year upon the Summer Solſtice, | 


as the People of Attica; or upon the Ai 


tumnal Equinox, as the People of A4jia ; or | 


in V inter, as the Romans; or about the Ver- 


nal Equinox, as the Arabians and People of | 


Damaſcus: And the Month began, according 
to ſome, upon the Full Moon, or upon the 
New. The Years of all theſe Nations were 
therefore Luni- ſolar, and kept to the four 
Seaſons : And the Roman Year began at firſt 


in Spring, as appears from the Names of | 
their Months, Ouintilis, Sextilis, September, | 


OZFober, November, December And the Be- 
ginning was afterwards removed to H/inter. 


The ancient Civil Year of the Afrians and | 
Babylonians was alſo Luni-ſolar : For this 


Year was alſo uſed by the Samaritans, who 


came from ſeveral Parts of the Mirian 


Empire; and the Fews, who came from 


Babylon, 


2 
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Babylon, called the Months of their ZLuni- 
ſolar Year, after the Names of the Months 
of the Babylonian Teaſ And Beroſus tell us, 
that the Babylonians celebrated the F eaſt 
acta upon the 16th Day of the Month 
Lous, which. was a Lunar Month of the Ma- 
cedonians, and kept to one and the ſame Sea- 
ſon of the Vear: And the Arabians, a Na- 
tion who peopled Babylon, uſe Lunar Months 
to this Day. Suidas tells us, that the Sarus 
of the Chaldeans contains 222 Lunar Months, 
which are 18 Years, conſiſting each of twelve 
Lunar Months, beſides ſix intercalary Months : 
And when Cyrus cut the River Gindus into 

360 Channels, he ſeems to have alluded unto 
bo Number of Days in the Calendar Year 
of the Medes and Perſians. 

At length the Egyptians, for the ſake of 
Navigation, applied themſelves to obſerve the 
Stars 3 and by their Heliacal Riſings and Set- 
tings, found the true Sar Year to be five 
Days longer than the Calendar 7ear, and there- 
fore added five Days to the twelve Calendar 
Mont he; making the Solar Zear to conſiſt of 
twelye Months and five Days. Strabo and 
Diodorus aſcribe this Invention to the 90 P- 
tians of Thebes, The Theban Prieſts, ſaith 
Strabo, are, above others, ſaid to be Aſtrono- 
mers and | Philoſophers: They invented the 
reckoning of Days, not by the Courſe of the 
Moon, but by the Courſe of the Sun : To twelve 
Months, each of thirty Days, they add yearly 
five Days. In age of this Emendation of 
the 
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the 7ear, they dedicated the five additional 
Days to Ofiris, Iſis, Orns Senior, Typhon, and 
Nephthe, the Wife of Typhon, feigning that 
thoſe Days were added to the Year when 
theſe five Princes were born; that is, in the 
Reign of Ouranus, or Ammon, the Father of 
Stſac. And in the Sepulchre of Amenophis, 
who reigned ſoon after, they placed a golden 
Circle of 365 Cubits in Compaſs, and divided 
it into 365 equal Parts, to repreſent all the 
Days in the Year, and noted, tipon each 
Part, the Heliacal Riſings and Settings of the 
Stars on that Day; which Circle remained 
there till the Invaſion of Egypt by Cambyſes, 
King of Per//a. Till the Reign of Ouranus, 
the Father of Hyperion, and Grandfather of 
Helius and Selene, the Egyptians uſed the old 
Luni-folar Tear But in his Reign, that is, 
in the Reign of Ammon, the Father of Ofrris, 
or Seſac, and Grandfather of Orus and Bu- 
baſte, the Thebans began to apply themſelves 
to Navigation and A4fironomy, and by the 
Heliacal Riſings and Settings of the Stars, 
determined the Length of the Solar Tear; 
and to the old Calendar Year added five 
Days, and dedicated them to his five Children 
above mentioned, as their Birth-days. And 
in the Reign of Amenophis, when by further 
Obſervations they had ſufficiently determined 
the Time of the Slices, they might place 
the Beginning of this New Year upon the 
Jernal Equinex. This Year being at laſt pro- 


pagated into Chaldea, gaye Occaſion to the 
Tear 
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Year of Nabonaſſar; for the Years of Na- 
bonafſar, and thoſe of Egypt, began on one 
and the fame Day, called by them Thoth, 
and were equal, and, in all reſpects, the ſame : 
And the firſt Year of Nabonaſ/ar began on 
the 26th Day of February of the old Roman 
Tear Seven Hundred Forty and Seven Years 
before the vulgar Ara of Chriſt. 

The Turks and Arabians make uſe of the 
Lunar Tear, ſomewhat adapted to Civil Uſe; 
and the ſame Cuſtom is alſo obſeryed in 7ar- 
tary, Siam, and Japan, and ſome other 
Places. e ; | 

Political or Civil Nears are uſed in the Re- 
gulation of Civil or Eccleſfaſtical Afairs, and 
in adjuſting their Meaſure, Regard is had to 
the Motion of the Luminaries. e 

There are ſeveral Sorts of Civil Jears, 
among which, that called the Julian is the 
moſt celebrated. TY 

It derives its Name and Inſtitutiou from 
Julius Cæſar. He obſerving the Agyptian 
Tear to get before the Tropical, becauſe the 
6 Hours it wants of the Tropical are intirely 
neglected in its Conſtitution, did therefore add 
thoſe 6 Hours to each Julian Year, ſo that a 
Julian Year conſiſts of 365 Days, 6 Hours; 
and becauſe this Quarter of a Day cannot be 
conſidered or taken Notice of in Civil Uſe, he 
ordered the 6 Hours to be neglected till they 
made a Day, which happening eyery 4th Year 
was to be inſerted, by way of J[ntercalation, 
between the 23d and 24th of February ; 

e therefore 


292 A Compendium of Clironology. 
therefore from that Time they write the fixtty 
of the Calends of March twice, from which 
the Zear had the Name of Bifextile. And 
this Julian Year of 365, and every 4th Year 
366 Days, is the beſt fitted for Aſtronomical 
Computations, becauſe it is a Mean between the 
Natural or Tropical Year of 365 Days, 5 
Hours, and 49 Minutes, and the Sydereal Tear 
of 365 Days and 10 Minutes; and does, as it 
were, give an Ocular Demonſtration of the 
Equinoxes. But this Julian Year, the * 
tity of it muſt be own'd to be too big, o 
which Account the Beginning of this Tear ay 
by little and little, creeps forwards in regard 
of the Seaſons, or (which is all one) the 
Times of the Equinoxes and Solftices go back- 
ward in regard of the Days of this Year. And 
ſince this Regreſs is about 10 + Minutes every 
Year, in about 133 7ears it "will be about 
a Day, and conſequently from the Zear of 
Chriſt 325, wherein the Council of Nice was 
held, to the Zear 1582, wherein Pope Gregory 
reform'd the Calendar, this Regreſs amounted 
to 10 Days, Hence it came to paſs, that whereas 
in the Time of the Nicene Council, the Yernal 
Equinox happened near about the 21ſt of March, 
in the Year 1582, it was found to be about 
the 11th of March ; that Pope Gregory might 
therefore bring the Equinox to its former 
Place, 10 Days were ſuppreſſed in the Month 
of October in the Year 1582, and the 5th 
Day was called the 15th; by this Means, 
what would- otherwiſe haye been the 11th of 
125 the 
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the March following, became the 21ſt of 
March; That is, the Equinox happens the 
ſame Day as it did in the Time of the Council 
of Nice. And that the like Variation might 
not happen again, the ſaid Pope ordered, that 
once in 133 Vears, a Day ſhould be taken 
out of the Calendar, or (which comes to the 
ſame) that 3 Days ſhould be taken out every 
four hundred Tears ; and this he appointed to 
be done, by making every hundredth Year of 
the Chriſtian fra common, which according 
to the Julian Account is always Biſſextile, but 
every four hundreth Tear to continue Biſſex- 
tile as in the Julian Account, This Form of 
the Year ſettled by Pope Gregory XIII. was 
calld from him the Gregorian, and is 
obſerved in Italy, France, Spain, Germany, 
and whereſoever the Authority of the Pope 
reaches. | | 

As the Form of the Near among different 
Nations is various, ſo likewiſe is its Begin- 
ning: The Fews begin their Ecclefraſtical Jean 
with the New Moon of that Month, whoſe 
Full Moon happens next after the Verna! Equi- 
n0x : The Church of Rome begin their Year 
with the Sunday that happens next after the 
fad Full Moon, or with the Feaſt of the Reſur- 
rection of our Lord. 

The Jews begin their Civil Year with the 
New Moon that has its Full Moon happening 
next after the Autumnal Equinox. 

The Grecians begin their Year with the 
New Moon that happens next aſter the Sum- 
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mer Solſtice. . The Romans anciently began 
theirs with the New Moon that happens next 
after the inter Solſtice, and this ſeems to be 
the Reaſon why Julius ' Caſar fix'd the 
Beginning of his Zear to the Calends of 
January. ow 

The more celebrated Collections of 7ears, 
or Times meaſured by a Repetition of Years, 
are an Olympiad of 4 Tears, a Fubile of 49 
or 50 Tears, and an Annus Magnus, or great 
Year, ſtanding for an intire Revolution of the 
fixed Stars; till after having departed from a - 
fixed Point, they return to the ſame again, 
which is 25000 or 26000 Zears. And thus 
much for the ſeveral Parts into which Time in 
general is diſtinguiſhed, 
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Of the Cycle of the Sunday-Letter, 
commonly called the Cycle of the Sun. 


HE Weekly Character is that whereby 
we diſtinguiſh one Day of the Meek 
from another: The Meek is a Syſtem of 7 
Days continually returning, and to this End 
Divinely ordained, that the Memory of the 
Six Days Creation might be preſerved. We 
deſcribe the Days of the Week by Seven 
different Names; as, Sunday, Monday, Tueſ= 
day, & c. and to diſtinguiſh them in the Calen- 
dar, there are Seven Letters appropriated, 
and ſet in Alphabetical Order before them, and 
ſo repeated throughout the whole Zear, viz. 
A, B, C, D, E, F, G, and ſome one of theſe 
is the Dominical Letter, or the Letter for 
Sunday, and the Letters following, for the 
other Days of the. Week. 

The Sunday Letter is not always the ſame, 
but is changed once every common Year, and 
twice in every fourth, or Leap-7ear. The 
Reaſon is, firſt, becauſe the common Year does 
not conſiſt of intire Meek, but of 52 Weeks 


and 


302 A Compendium of Chronology. 
and one Day; ſo that the 7ear beginning 
with A, prefix'd to New-Z7ear's Day, it will 
likewiſe end with A, prefix'd to the laſt Day; 
and the Year beginning again with A, there 
will be two A's falling together, viz. December 
31, and January 1, and if one of them, 5. 
the former, happen to be Sunday, the other 
in Courſe muſt ſtand for Monday, and then Sin- 
day muſt fall upon the preceding G, which will 
be the Dominical Letter for the enſuing Year; 
thus, the odd Day fhifts back the Dominica 
Letter every Year by one Letter, and this Re- 
volution would be performed in ſeven 7ears; 
but there comes in another odd Day evety 
fourth Year, being Leap-Zear, in which the 
Sunday=Letter is changed twice; once at the 
Beginning of the Vear, and once towards the 
latter End of February, by Inter poſition of the 
Intercalar Day called Bi/extile, becauſe the 6th 
of the Calends of March is twice repeated. 

To take a more eafy Account of theſe 


Changes, there is appropriated a Cycle which 
comprehends, in order, all the Variations of 
the Sunday-Letter, and is therefore called the 
Cycle of the Sun, compoſed of four, the 
Changes which make the Leap- Tear; and of 
ſeven, the Changes of one Day throughout 


the Week, which 4 times 7, or 28 Zears, com- 
pleat all the Varieties of the Dominical Let- 
Fer s. W hk IS | 
The - Dominical Letters ſhifting in a Retro- 
grade Order, it follows, that if this Year 
have G for its Dominical Letter, F will an- 


ſwer | 
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ſwer to the next, and in Zeap-7ears, which 
have Two Domdicel Letters, the one ſery- 
ing for Fanuary and February, and the other 
for all the reſt of the Vear, the ſame Retro- 
rade Order is obſerved. 

To find the Dominical Letter for any Year 
of our Lord The Year propoſed divide by 
4, (neglecting the Remainder) add 4 to 
the Quotient, which Sum add to the ſame 
Year Propoſed, and that Sum divide by 7 ; 
if nothing remain, G is the Dominical Letter 
for that Year ; but if there be any Remainder, 
Subtrac# it from 7, and that Remainder 
will ſhew the Number of the Dominical Let- 
ter from the Beginning of the Alphabet 
for that Year. The Sunday-Letter being 
known, it is eaſy, by the Help of the fol- 
lowing Verſes, to tell what Day of the 
Week the firſt Day of any Month falls upon; 
the Order of the Words anſwering to the 
Order of the Month, runs thus, 


Fan. February, March, April, May, Tune, 
At Dover _ dwells George Brown, Eſquire, 


July, Auguſt, Sept. Octob. Nov. Dec. 
Food Chriſtopher Finch and David Fryer. 


I would know what Day of the Meek July 
the Firſt 1725 falls upon. The Sunday Letter 
for that Year being C, by the Teng 
Verſes I know G is the Letter belonging to 
July firſt, which in Alphabetical Order is the 
fourth Letter from the Dominical Letter $4 


and 
\ 
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and therefore Find begins on Thurſday the 
fourth Day after Sunday, becauſe G in the 
Order of the Alphabet is after the Dominical 
Letter C. | 

Alſo if the Day of the Week March the 
1ſt falls upon the Year 1729; the Sunday 
Letter being E, and by the preceding Verſes 
d is the Letter for March the firſt, and is one 
Letter | contrary to Alphabetical Order re- 
moved from E, the Sunday Letter ; there- 
fore March the firſt falls on Saturday for the 
Year propoſed. 


Sz cr. VI. 
Of the Roman Indiction , and J ulian 


Period. 


H E Cycle of Indifion is a Syſtem of 
15 Julian Nears perpetually returning, 
by which the Times of certain Payments were 
made known to the Roman Subjects. When 
this Cycle was firſt inſtituted is uncertain, 
but it is evident from Hiſtory, that it has been 
in uſe ever ſince Conſtantine the Great, or 

from the Year of our Lord 312. 


8 


There 
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There are commonly reckon'd three Sorts 
of Indiftions, whereof the firſt was called 
the Cz/arian, becauſe the Cliz/ars had Res 
ſpect to it in the Payment of Taxes; this 
Indiction fell on the 8th of the Calends of 
Ottober. | 2 

The ſecond was called Conſtantinopolitan, 
by which they marked the more Oriental 
Calendars. This began on the Calends of 
September, whence ſome think that its Uſe 
began when the Greciaus choſe the Autumn, 
and the firſt Month of it for the Solemnity of 
the New Year. | 5 1 

The third is called the Pontifical which 
begins upon the Calends of January, and 
continually follows the two former, at the 
Diſtance of almoſt four Months. This [ndic- 
tion is ſtill uſed by the Pope in his Bulls, Ke: 
The Year of the Roman Indictiun, anſwer- 
ing to any given Year of Chri/z, is found by 
adding 3 to the given Year of Crit, and 


\ 


dividing the Sum by 15; the Remainder 


ſhews the 2d;70n ; but if nothing remains, it 
is the 15th or laſt Year of the Indiction. 
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EXAMPLE. 


Let the Year of the Chriſtian Ara 1729 
be given to find what Year the Roman In- 
dition anſwers thereto. 


The given Year - = 1729 
To which add - - 3 


Divide by - = = 15)1732(115 
15 
28. 
IS. 


82 
75 


— —— 


7 


The Remainder 7 is the Number of the Cycle 
of the Roman Indiction for that Year, and 

the Quotient 115 ſhews the Number of Re- 
 volutions of the ſaid Indiction, ſince the Be- 
ginning of the Chriſtian Ara. 

The Julian Period, is a Syſtem of 7980 
Years, and ariſes from the continue! Multi- 
plication of 19 the Cycle of the Moun, 28 the 
Cycle of the dun, and 15 the Roman Iudiction. 
'The firſt Year of this Period had 1 for the 
Character of the Solar Cycle as well as of the 
Lunar Cycle, and of the Indiction. It is called 

Sa 
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the Fulian Period, becauſe it was adapted by 
the Author or Inventor of it, Foſeph Scaliger, 
to the Julian Years, in reſpe& of its Uſe. 
This Period is the Standard or common Re- 
ceptacle of all other Epocha's; ſo that we 
are chiefly to reduce all other Mra's to it; 
for every Year in this Period has its peculiar 
Cycles, no two Tears in the while Period 
having the ſame Numbers for all the Cycles ; 
whereds, if we reckon by the Year of the 
Morld, we muſt firſt inquire how many 
Years any Author reckons from the Creation 
to the Year named, which is troubleſome and 
full of Difficulties, according to the Method 
of other Periods. | 

'To know what Yeat of the Cycle of the 
Sun, Moon, or Indiction anſwers to any given 
Year of the Julian Period; divide the given 
Year reſpectively by 28, or 19, or 15; the 
Remainder of the firſt Diviſion will ſhew the 
Year of the Sun's Cycle; the ſecond Remain- 
der the Year of the Moon's Cycle, and the 
third Remainder the Year of the Indiction, 
and if nothing remains in each Diviſion, then 
it is the laſt Year of each Cycle reſpectively. 

On the contrary, to know what Year of 
the Julian Period anſwers to any given Year 
of the Cycle of the Sun, Moon, or Indicti- 
on; multiply the Oele of the Sun into 
4845, the Moon into 4200, the Cycle of the 
Indiction into 6 916, The Sum of the Pro- 
dalts being divided by 7980, the Remain- 

| X 2 8 - 
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der will ſhew the Year of the Julian Period 
ſonght. | PT | 

To find what Year of the Julian Period 
any given Year of Chriſt anſwers to; to the 
given Year of Chriſt add 4713, and the Sum 
gives the Year of the Fulian Period ſought. 
On the contrary, having the Year of the 7 op 
lian Period given, to find what Year of Chrif 
anſwers thereto; from the Year of the Julian 
Period given, ſubtract 4713, and the Refidue 
will be the Year of Chriſt ſought. 


EXAMPLE. 


Let the Year of the Chriſtian Ara 1729 be 
given, to find what Year of the Julian Period 
anſwers to it, | = 


To the given Year - - 1729 
Add ' = = = = = = 4713 © 


The Sum - = = 167d: 6442 
| Is the Year of the Julian Period required. 


Then to find what Year of the Cycle of the 
Sun, Moon and Indiction anſwers to the above 
Year of the Julian Period 6442; The given 
Year 6442 being divided by 28, leaves 2 for 
a Remainder, which ſhews that it is the ſecond 
Year of the Sun's Cycle. Alſo the ſame given 
Year being divided by 19 and 15 ſeverally, 
the 2 Remainders will be 1 and 7, which _ 

| at 
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that the given Year is the firſt of the Cycle of 
the Moon, and the ſeyenth of the Cycle of 
the Roman IndifH1on. 

And by the ſame Method the Year of the 
ulian Period an{wering to any given Year of 
Chriſt may be known; as alſo the Year of the 


Cycle of the Sun, Moon, and ſndiition that 
anſwers to the ſame. 


SECT. VII. 


Of Epocha's and #ra's. 


S the Afrronomers, in computiug the Me- 
tions of Celeſtial Bodies, aſſume certain 
fixed Points, ſo they. do certain Moments of 
Time, from which, as Roots, their Computa- 
tions may begin and proceed. "Theſe Roots 
are call'd Epocha's or Aras, and commonly 
have a Name from ſome famous Action or 
Event that happened near the Beginning of 
each. The moſt confiderable, and that with 
which we are beſt acquainted, is the Epocha 
of Chriſt's Nativity, or the firſt Day of the 
January that we ſuppoſe to follow next to 
the Nativity of our Lord. The Ara, or 
Way of Reckoning from Chriſt, was firſt in- 
Sf Oo troduced 
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troduced by one Dionyſius, about 500 Years 
after Chriſt, ſince which Time Chriſtians 
have reckoned their 7ears either from the 
Birth or Incarnation of our Bleſſed Saviour. 
According to Dionyſius, the Author of the 
ZEra computed from Chriſt, our Saviour was 
conceived on the Eighth of the Calends of 
April (now called Lady-Day) in the firſt of 
this Ara, and was born about the then 
Winter Solſtice next following, that is De- 
cember th 25th, and this Account was at firſt 
univerſally received among Chri/tians, but is 
now only uſed in Great Britain and Ireland; 
where, not only the Eccleſiaſticł, but allo the 
Civil Jear is ſtill reckoned, according to Law, 
from the Feaſt of the Aununciation, or Lady- 
Day, as it was at firſt by Dionyſius himſelf, 
whereas, in the other Parts of Chriſtendom, 
(and even in England, as to common Affairs) 
the Year of Chriſi is now reckoned from the 
firſt of January next before the Lady- Day, 
from which the legal Date of our Eccleſiaſtical 
or Civil Year begins. 

There is alſo another Ara frequently 
made uſe of by Chriſtian Writers, namely, 
the Ara of the World's Creation, which is 
generally believed to be about 3949 Zears 
from the Beginning of the World to the Birth 
of Chriſt. Kepler makes it 3993 before 
Chrift. Hevelius ſays the World was created 
in the 3963 Year Current before Chrif, the 
24th of October of the Julian Near continued 
backwards. | | 


'The 
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The moſt ancient and renowned Epocha 
uſed by the Hcathens, was that of the Olym- 
piads or Olympick Games, uſed among the 
Greeks, which were inſtituted by one Piſus; 
but Pelops the Son of Tantalus is much more 
famous in Hiſtory, who ordered them to be 
celebrated in Honour of Jupiter Olympius, in 
the Elean Fields in the Peloponneſus, which is 
now called Morea; the Games laſted five 
Days, the laſt whereof fell on the Full Moon, 
which was next after the Summer Solſtice. 

They were celebrated every fourth Year. 
The Zear wherein the Olympiad was celebrated 
being called the firſt Zear of the ſaid Olympiad, 
and ſo on. 

The Celebration of the firſt Olympiad is re- 
ferred to the 3938 Year of the Julian Period, 
and conſequently to the 776 Zear before 
Chriſt. Any Year of the Olympiads being 
given, to find the correſponding Lear before 
or after CHriſt, work thus; Multiply the com- 
pleat Olympiads by 4, and to the Product add 
the Zear (if any be ſpecified) of the Olympiad 
running; this Sum, if it be leſs than 776, 
ſubtract it from 776, and the Remainder 
will ſhew the correſponding Year before 
Chriſt ; but if the Sum be greater than 776, 
then ſubtract 776 from it, and the Remainder 
will ſhew the correſponding Year after CHriſt. 

Any Year of the Olympiads being given, 
the correſponding Zear of the Fulian Period 
may be found thus; Multiply the compleat 
Olympiads by 4, and to the Product add the 


R 4 Adar 


| 
| 
| 


— — — 


| 
| 
| 
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Year (if any be given) of the Olympiad run- 
ning, and to that Sum add 3937, the Lear 
of the Julian Period, w hich was the firſt of 
the Olympiads; that Sum is the Year of the 
Julias Period ſoug ht. 

Alſo any Year of the Julian Period being 
given, to find out what O/ympick Year anſwers 
thereto, work thus; From the Year given, 
ſubtract 3937, and divide the Remainder by 
4, the Quotient will thew the compleat 
Olympiads, and the Remainder will ſhew 
the Year of the O/ympiad running; if there 
be no Remainder, 44 it is the laſt or fourth 
Tear of the Olympiad running, 

As the Account by the Olympiads was the 
chief Ara among the Greeks, fo the prin- 
cipal Æra among the Romans was that of the 
Building of Rome, which according to YVarro's 
Account, began with the Julian Period 1 961; 
but according to Cato, the City of Rome was 
begun to be built in the Year of the Julian 
Period 3962. If therefore, according to 
Cato, Ne: 1 Years and 3 Months, or accord- 
ing to Varro, 3960 Years and 3 Months, be 
ſubtracted * any certain Vear of the 
pag Period, the Reſidue ſhews the Year 

nce the Beginning of the Epocha of the 
Building of Rome, but if the Fr anger 
Numbers be added to the Time of the faid 


Epbocha, the Product will correſpond with 


the Year of the Julian Period. 
The .{rgonautic Expedition, according to 


Sir Hſaac Newton, was 927 Ycars before the 
Birth of CH. | Rome 
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Rome is computed to have been built 627 
Years before Chriſt, therefore from 627, lub 
tract any given Year of the Roman Ara, 
or Building of Rome, and the Remainder 
will ſhew the correſpondent Year before 
Chriſt; or if the Year given of the Building 
of the City be greater than 627, then ſub- 
tract 627 from it, and the Remainder will 
ſhew the correſpondent Year after Cþri/. 

Other Epocha's or Aira's being of leſs 
Note and Uſe to us, it will be ſufficient to 
ſhew, in ſhort, how long before, or after 


Chrift each of them began. 


Before Chriſt. 


in the 3530 Year of the Julian Pe- 
riod, Cycle of the Sun 2, Moon 1 5. 
The Ara of Nabouaſſar, King of 
Babylon, from the Beginning of whoſe 
Reign, the Chaldeans and Fgyftians \ 
reckon'd their Years, began of ci 747 
26, Julian Fend 3967, Cycle of the 
Sun 19, Moon 15: 
The Aru of the 1 of 4. 
ander the Great began November 12, 


Julian Period 4390, Cycle of the( 
Sun 22, Moon 1. 


The e of the Julian = 
49 


The Deſtrufion of Troy happened 
1184 


tion of the Calendar — January 1, 
Julian Period 4669. 


he 
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After Chriſt 


The Dioclfian Ara, or Ara of 
the Martyrs, otherwiſe called the Ara 


of the Abifſinians, began Auguſt 29, 284 
A. D. 

The Ara of the Hegira or 
Flight of Mahomet, from Mecca to 1 


Medina, uſed by the Turks and Arabs, 
began Fuly 16, A. D. 

The Ara of Tezdegird or wh 6 
Perſian Mira, began July 16, A. D. 32 


From the Table of the Beginning of the 
forementioned Aras, it is eaſy to find out 
the Zear before or after Chriſt, which anſwers 
to any Zear given of the ſaid Ara's, which 
are computed by Fulian Tears. 


| 
| 
| 
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Of the Erocun's of the Principal 
2 Kingdoms of Europe. | 


ERMANY was firſt made a ſeparate 
Kingdom, A. D. 840, Julian Period 


I, G 
3$333- 

The Title of Emperor of the Romans was 
firſt aſſumed by the King of Germany, 878, 
Julian Period 5601, | 
The Auſtrian Family, which now enjoys 
the Imperial Dignity, 1s deſcended of Ro- 
dolph, Earl of Hapsburgh and Landgrave of 
Alſace, who was choſen Emperor A. D. 1273, 
Julian Period 5986. 


II. The Gothick Race came firſt to the 
Crown of Spain, A. D. 410, Fulian Period 
5123. 
The Moors diſpoſſeſſed the Gothe, A. D. 
713, Julian Period 5426. 

Ihe Moors were totally extirpated out of 
Spain, A. D. 1492. Julian Period 6205. 


III. Portugal was made a ſeparate King- 

dom from Spain, A. D. 1139. Fulian Period 

5852. It was united again to Spain, A. D. 
1580. Julian Period 6293. 5 

| or- 


316 4 Compendium of Chronology. 


Portugal ſhook off the Spaniſh Yoke, and 


became once more a ſeparate Kingdom, A. D. 


1640, Fulian Period 6353. 


IV. France was firſt poſſeſſed by the 
Franks, and modelled into the Form of a 
Kingdom, A. D. 424, Julian Period 51 3y. 
The firſt of the preſent Race of the Kings 
of France mounted the Throne, A. D. 98), 
Fulian Period 5700. 


V. In adjuſting the Epocha of England, we 
ought to mind the following Characters. 

1. The Saxons invaded England, A. D. 
450. Julian Period 5163. 

2. King Egbert ſunk the Diſtinction of 
Saxons and Britons, and called the whole 


Country England, A. D. 818. Julian Period 


3531. 
4 The Danes poſſeſſed the Crown of Eng- 
land from 1017 to 1042 of the Yulgar Epo- 
cha of Chriſt, Fulian Period 5755. 

4. The Normans invaded England, A. D. 
1066, Fulian Period 5779. | 
F. The Houſes of Lancaſter and Jork uni- 
ted A. D. 1399. Fulian Period 6112. 


6. The Hot Kings ſucceeded to the 


Crawn of England, A. D. 1601. Julian Pe- 
riod 6315. 


VI. The Ephoea of the Kings of Scotland 
commenced with Fergus the Firſt, 330 Years 
before the Birth of Chriſt, in the 43 36th "ou 
3 O 
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of- the Julian Period, in the Time of Alex- 
ander the Great. | 

2. Fergus the Second, the 40th King of 
Scotland reftor'd the Scots, after they were 
almoſt extirpated by the Britons and P3i3s, 
in the Year of Chriſt 403. 


Kenethus the Second, the 6 gth King of 


Scotland, conquered and extirpated the Picis 
in the Year of Chr:f# 834. 8 
3. King James the Sixth of Scotland, 
ſucceeded to the Crown of England, and 
united both Kingdoms into one A. D. 
1601. | 


VII. Sweden was conquered by Orhin 24 
Years before Chriſt; in the 4690 of the Ju- 
lian Period. ak | 

2. Guſtavus Erickſon ſhook off the Daniſb 
Yoke, and had the Crown of Sweden ſettled 


on his Poſterity, A. D. 1544. Fulian Period 
6267. 


VIII. The Oldenburgh Family was pre- 
ferred to the Crown of Denmark A. D. 
1449. Julian Period 6162. 


IX. John Czar of Maſcovy made Muſ- 


covy an independant Empire A. D. 1470. 
Fulian Period 6183. 


X. The Commonwealth of the Seven Uni- 
ted Provinces of the Netherlands takes Date 


from 
I 
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from the Union concluded at Utrecht, A. D. 
1579. Fulian Period 6292. 


XI. The Confederate Republick of Swit. 
zerland takes Date from the Year of Chriſt, 
1320. Fulian Period 6033: 


XII. The Power of the Maywoods in Po- 
land, was exchanged for that of a King A. D. 
700. 2 Period 5413. 

2. Theſe Kings were declared independant 
of the Empire, A. D. 999. Julian Period 


XIII. The Epocha of the Papal Hierar. 
chy commences from the Time of Boniface III. 
Biſhop of Rome, who aſſumed the Title of 


OEcumenical Biſhop A. D. 606, Fulian 
Period 5219. 


XIV. The Epocha of the Reformation takes 
its Date from the 1517 Year of the Yulgar 
Epocha of Chriſt ; and of the Julian Period 
6230, that being the Zear in which Lu- 
ther, the firſt Reformer, wrote againſt In- 
dulgence. * 


3008S 
6 5 . - | 


THE 


CONTENTS: 


SECT. I. | 


Nee 181 51 ud EFINITIONS of the 

S| Terreſtrial Globe Pag. 1 
ba SECT. II. Of the general 
= Diviſions of the Terra- 


queous Globe 25 
SECT. II. Of the Diviſions of Europe 28 


SecT. IV. Of the Divigons of Aſia 62 
SECT. V. Of the Divij ons of Aﬀrica 73 
7 


SECT. VI. J. the Diviſions of America 82 
SCT. VII. Of ſome Geographical Problems 96 
SECT. VIII. Containing a Deſcription of the 
Celeſtial Globe 116 
SECT. IX. the Solar Syſtem 152 
SECT. X. Of the Phenomenon that ariſes 
from the Motion of the Earth, and primary 
Planets 138 


SECT. XI. Of the Phaſes aud Motions of the 
Secondary Planets © r52 


SECT. XII. Of the Parallaxes of the Planets 
and Stats 168 


SECT. XIII. Of the Annual Motion of the 
Earth 184 


SECE. 


? . FS» © 
. . * . . 1 N 


The CONTENTS, 


2 Page. 
Srtr. XIV. of the Tneguali ty of the 255 
and Night's 191 
Sgr. XV. Of - the Ecligſes of the Sun and 
Moon 3 
StcT. XVI. Of the Solution of Spherical Tri- 
angles by the Globes 205 


SECT. XVII. Of the Uſe of the Globes in 
- the Solutions of G nomonical Problems 21 7 
StgoT. XVIII. tara to be reſolved by the 


- Globes - 
SECT. XIX. Containing. a Deſeri tion and 


. hh e 1 3 249 


— — 


— 


The CONTENTS of the Co u- 


PENDIUM of CuronoLoGr, 


e I. 07 the ſeveral Parts of Time 277 
Sect, II. Of the Diviſjon of Time into Years 


283 
SECT. III. Gf * Cycle of the Moon 295 
SECT. IV. the Epactas 298 
SECT. V. of the Cycle of the Sunday Letter 
301 


Sect. VI. Of the Roman Indiclion 304 
SECT, VII. Of Epoc ha“ and Era's 309 


JI 
/ AY 30 
11 500CB3, 
2 S2 


FIN ts. 


